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ABSTRACT
AGENCY AND SELF-EFFICACY IN COREQUISITE MATH COURSES
Silvia Reyes

Students identified as unprepared for college work face considerable barriers to
performance and college completion. To improve underprepared student outcomes,
community colleges where most underprepared students enroll are using different models
of developmental education. A recently implemented model in mathematics is a
corequisite course designed to increase students’ chances of success by using different
methods of instruction to decrease student time to completion. This corequisite course
accelerates students placed in developmental math classes and offers students the
opportunity to complete their developmental requirements while taking college-level
work and earning college credit. As developmental mathematics poses the biggest barrier
for underprepared students, this study examined the corequisite developmental education
model of instruction at one community college and students' perception of their math
abilities and influence in achieving success in math. Understanding student agency and
academic self -efficacy in the learning process can enable students to enact the behaviors
that can lead to desired outcomes and student success. Semi-structured interviews, focus
groups, documents, and field notes comprised this qualitative methodology.
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CHAPTER 1
INTRODUCTION
Underprepared students make up 60% of students attending community college
(Community College Research Center, 2013). In a national sample of students who
started in both two-year public colleges and four-year colleges, The National Center for
Statistics (2013) found that of the 60% of students who started at a community took one
or more remedial courses within three years and on average took 2.9 courses when
compared to the 32% of four-year students who were place in development course and
who on average took two courses. Underprepared students are generally portrayed as
facing multiple barriers and lacking the knowledge and skills necessary to successfully
complete college-level work. Developmental education has primarily been offered to
bring up underprepared students to the level of preparation they need to complete college
level work. Typically, underprepared students have been placed in one or more
remedial/developmental courses based on a placement test (Hughes & Scott-Clayton,
2011). These developmental courses are generally multi-level, offer no credit, and do not
count towards a degree (Jaggars, 2011). Students assigned to developmental courses can
take up to five semesters to complete their developmental sequence, extending their time
in college up to six years before they graduate with an associate degree (Calgano & Long,
2008). Many students become discouraged with this long timeline and drop out before
completing developmental education courses. Studies show that for students who do
persist in college, completing the sequence can be lengthy and costly (Jimenez et al.,
2016). In spite of the obstacles that developmental education may present to students,
1

developmental education is a valuable investment, for it assures the continuation of
access and preparation for underprepared students thereby increasing their chances of
achieving academic success (Saxon & Boylan, 2001).
In 2016, the National Conference of State Legislatures (NCSL) reported that less
than 50% of developmental community college students complete their courses, and less
than 25% earn a degree in eight years. These low persistence rates have been attributed to
the fact that students are often required to take a sequence of developmental courses in
one or more subjects (Calgano & Long, 2008). In light of this evidence, researchers and
policy makers have called for efforts to bring changes in the way community colleges
design and deliver developmental education. The American Association of Community
Colleges (AACC) (2012) has pressed college leaders to redesign, reinvent, and reset their
practice to ensure access and to improve student learning experiences and increase
academic success. Complete College America (CCA) (2012) agrees that changes are
warranted and that developmental education needs a makeover. CCA (2012) claims that
in its current state, developmental education is a bridge to nowhere, and the traditional
delivery of developmental education is a deterrent to student success. Too many students
are unnecessarily placed in developmental education sequences (Bahr, 2008), and very
few succeed. Increasing student success requires a fundamental shift in developmental
education structures and practices.
Developmental education has played a significant role in providing access and
preparation to students who are deemed underprepared. Intended to build students’ skills
before entering college or taking college-level courses, developmental education has been
2

described as a roadblock to academic success, and many have questioned its effectiveness
and have called for an end to remediation. Although the need for developmental
education has historically been debated, concerns surrounding its effectiveness and need
have intensified over the past two decades. According to Brier (1984), debates
surrounding developmental education are not new, but they have always had an urgency
about them. The demands to improve the quality of education of students in higher
education has been an issue of contention since the early days of higher education
(Arendale, 2011a). As more colleges began to open their doors to a growing number of
students who were academically underprepared, the need for developmental education
became even greater. Open admissions colleges multiplied during the nineteen century
and many institutions established preparatory departments to serve underprepared
students. Early on in history, developmental education focused on preparing students for
the clergy, but as higher education expanded its scope to include scientific and technical
institutions, state colleges, professional graduate schools, and opened up to include
women and black students, developmental education also had to adapt to include reading
and math to address the needs of these new students. These new institutions brought a
wider range of students into higher education, changing the student body and the manner
in which developmental education was conceived and delivered; and this trend has
continued through the 21st century, requiring some kind of developmental support for
students deemed underprepared.
While developmental education was put in place with the idea of providing
underprepared students with the adequate instruction to get them up to the same skill
3

level as non-developmental students, there is no evidence that developmental education
has achieved the goal of helping students succeed and stay in college (Bailey, 2010; Bahr,
2013b). This is particularly notable for students who were placed at the lower levels of
remediation. Bahr (2013b) found that completing the course sequence decreased with the
level of developmental need. Students placed at the highest-level of the course sequence
completed their sequence at a higher rate than those at the lowest level. Forty-five percent
of students placed at the highest level of developmental math completed the sequence
when compared to the 17% of students at the lowest level. In their studies, Scott-Clayton
& Rodriguez (2014) and Calgano & Long (2008) concluded that there were no
recognizable effects of remediation on persistence, graduation, or transfer to four-year
institutions. Community college students who took developmental math courses earned a
few more credits, but there was no clear effect on the likelihood of dropping out or
delaying enrollment.
To appropriately respond to the large number of developmental students who are
leaving college without realizing their academic goals, higher education institutions have
been re-examining their traditional practices of developmental education placement and
course sequence. With community college students accounting for 30% of undergraduate
students attending college, the need to create meaningful pathways that lead to academic
achievement has prompted many institutions to experiment with redesign efforts to find
ways to best serve underprepared students. Achieving the Dream and the Gates
Foundation are supporting higher education institutions with the implementation of
accelerated models of developmental education. Changes in structure and developmental
4

education practices are notable across many states. Florida passed a piece of legislation
providing students with an optional mode of developmental education. The 1720 bill, also
referred to as the mandate for remedial college preparatory instruction, exempted many
students from taking developmental courses and required institutions to design courses to
meet the needs of students who lacked proficiency in reading, writing, and mathematics
(Park, Woods, Hu, Bertrand Jones, & Tandberg, 2018). The bill also stipulated that
instruction needed to be modeled after one of the four accelerated instructional models,
namely compressed, modularized, corequisite, or contextualized.
The state of Tennessee became the first to implement system-wide corequisite
reform. The corequisite mode of instruction serves a dual purpose as it combines collegelevel and developmental content, doing away with the developmental sequence and
increasing students' opportunities to complete their remedial needs while engaging in
college-level work as soon as their first semester begins. Another reform measure that is
currently underway in community college in other states such as New York is a
comprehensive or multiple measures of placement model, replacing the single method
(placement test) model of assessing students, which did not always contribute to positive
student outcomes (Boylan, 2009; Allensworth & Clark, 2020).
While limited research has been conducted on these approaches, early results
indicate that these models of acceleration have shown higher rates of course completion
(Adams et al., 2009; Logue et al., 2016; Ran & Lin, 2019). For example, Woods, Park,
Hu, & Jones (2019) examined the pattern of course enrollment after the optional reform
was implemented in Florida and found that close to half (47.5%) of students who had
5

some reading/writing developmental need enrolled directly into the gateway course.
Women, for the most part, made use of the optional model and registered in gateway
courses at a higher rate than other students. Logue, Watanabe-Rose, & Douglas (2016)
conducted a study at the City University of New York on the corequisite model for math
students and results showed that 55% of the students who took a corequisite course
received a passing grade, indicating a 16 percentage points increase of students passing
within one year. The Center for the Analysis for Post Secondary Readiness (2020)
evaluated multiple measures at SUNY community colleges and found that using multiple
measures contributed to better students’ outcomes; in math the percentage of students
taking college-level courses went up by 16% and for English the increase was 44%.
Comprehensive wraparound developmental education services have also been identified
as being critical to meeting the needs of underprepared students. Boyland, Bonhan, &
White (1999) state that given the varied needs and learning styles of developmental
students, the most effective developmental education programs provide an array of
support services that include tutoring, advising, laboratories, and learning assistance
centers. Some colleges have enhanced their academic support to improve student
outcomes. Supplement Instruction is one example of the academic support institutions are
embedding into the corequisite curriculum to provide assistance to students inside and
outside the classroom. As these studies have demonstrated, reform efforts are meant to
accelerate time to completion by placing students directly into college-level courses,
foregoing the prerequisites that kept students from enrolling in college level-courses.

6

Purpose of the Study
The corequisite course model is one of the new methods of developmental reform
that have been broadly implemented across colleges and universities to improve student
success. In an effort to better understand the needs of students in corequisite courses, this
study sought to explore how/whether the corequisite developmental education program at
one community college improved underprepared community college students' academic
self-efficacy and whether student perceptions regarding their math abilities influenced
their academic success in math. The experiences of students, faculty and peer leaders
were examined to reach an understanding of the impact of the accelerated corequisite
model of instruction on student outcomes. The inclusion of students’ voices and
perspectives, in particular, was essential to inform and to raise awareness of the effects of
developmental education on students’ educational trajectory. Moreover, examining the
perspectives of students, faculty, and peer leaders of this accelerated learning framework
can further promote instructional practices and support that contribute and support the
ever-evolving needs of students placed in developmental education. Data for this study
was collected from interviews and focus groups, with students, faculty, and peer leaders.
Theoretical Framework
The theoretical framework for this qualitative case study consists of an analysis of
the perspective and experiences of students, faculty, and peer leaders in math corequisite
courses based on the work of Bandura (1997b) and Reeve & Tseng (2011) who propose
that academic self-efficacy (agency) is developed through interaction with others.
Academic self-efficacy is influenced by the environment and the reciprocal relationships
7

individuals are able to establish with others (Bandura, 2012c). This reciprocal process of
interaction and transition between the student and the teacher leads to positive student
outcomes, transforming the classroom environment and improving student's functioning
and engagement (Reeve, 2013). Bandura (1997b) states that as a cognitive construct,
academic self-efficacy is developed from external experiences and involves the belief in
one’s capabilities to organize and execute a set of actions to achieve desired outcomes
(Bandura, 1997b). Reeve (2020) expands on this idea and claims that as agency is central
to the development of academic self-efficacy, agentic engagement, which is studentinitiated pathway to greater achievement and greater motivational support, leads to
improved learning, development, and performance. Bandura and Reeves provide a
framework that will allow for the analysis and evaluation of the participants' social
environment. Their work is relevant for this study as they both focus on students’
development of academic self-efficacy through reciprocal interactions and collaboration
with each other to create a more motivationally and supportive learning environment that
leads to student academic success.
Significance of the Study
In order to address the low completion rates of underprepared math students in
higher education, it is important to identify factors that may contribute to students’
positive learning outcomes. As this study examined agency and academic self-efficacy of
students who successfully passed their math corequisite courses, this study may help
uncover critical elements of teaching and learning that need exploration. Given that math
continues to present a significant challenge for students in developmental education
8

(Atwell et al., 2006), increasing students’ opportunities to develop the behaviors and
motivation that allow them to pass at higher rates is critical to help address the lack of
confidence and feelings of anxiety underprepared students tend to experience. As
developmental students may not be just struggling with math, but might also be facing
additional challenges inside and outside of the classroom, the importance of how the use
of a multifaceted approach (corequisite and embedded supplemental instruction) supports
underprepared students’ needs becomes critical in understanding how to best promote
academic success. Identifying key factors that contribute to the enhancement of students’
sense of their capabilities as learners may help students achieve high levels of
performance in these courses, and overall academic success.
Guiding students through the successful completion of their math courses requires
that students believe that they can successfully perform at the highest levels. Bonham and
Boylan (2011) claim that students’ experiences and successful completion of tasks and
activities motivate them to stay actively engaged despite challenges and difficulties.
Students who show high levels of self-efficacy are confident in their abilities, perform
better, take greater responsibility for successful completion of tasks and projects, and
show less anxiety (Frey & Determan, 2004; Kaufman, Agars, & Lopez-Wagner, 2008;
Miller & Brickman, 2004). Reeve (2013) tells us that it is possible to improve students’
self-efficacy through the process of agentic engagement. Through this process of
interaction and transition between the student and the teacher the classroom environment
can be transformed, leading to improved learning as a result of learning activities that are
more motivationally supported. Strengthening student self-efficacy through these
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reciprocal relationships will contribute to students’ outcomes and the fulfillment of their
academic ideals (Bandura, 1997b).
Connection with the Vicentian Mission of Education
As developmental education continues to be a critical aspect of the student
experience in higher education, understanding students’ perception of their experience in
these courses is critical in implementing curriculum changes and proper support to
increase their overall success. Creating opportunities for student success requires colleges
and universities too “act in ways that give all students access to knowledge” (Villegas,
2007, p. 375). Given the new standards and developmental reform efforts throughout the
United States, it is important that colleges not only provide access but also offer students
multiple avenues and forms of support within the college environment to increase student
preparation and skills to succeed in college. Developmental education reforms need to
encompass a holistic approach in which tutoring, instructional support and advising are
part of the ongoing support available to students (Goudas & Boylan, 2012).
Design and Methodology
This study used a case study methodology to examine the impact of math
corequisite courses have on underprepared students’ sense of agency and academic selfefficacy. The aim was to understand meanings/contexts and processes as perceived by the
participants so as to understand their individual and shared experiences. The case study
explored the student experience through different lenses to provide a comprehensive
understanding of the participants’ perspectives of how their experiences impact learning.
Sources of data for this case study include interviews, focus groups, and observations.
10

This provides a rich description and representation of the factors that impact the
experiences of the interacting participants (students, faculty, and peer leaders) (Creswell
& Poth, 2016). Data analysis took place simultaneously—as soon as the first
observation/interview is being conducted—and continued through the research study to
ensure consistency and reliability. Coding was used to identify salient points and to create
categories and themes that could be summarized and analyzed. Potential ethical concerns
and risks were addressed using IRB protocols.
Research Questions
The following questions address the purpose of this study:
1. What do community college students perceive to be the characteristics
necessary to successfully complete a math co-requisite course?
2. How do community college students who successfully complete a math corequisite course perceive their agency and sense of academic self-efficacy?
3. What aspects of the co-requisite model of developmental mathematics do
faculty, students, and peer leaders perceive as contributing factors in promoting
student success?
4. What do faculty, peer leaders, and students consider the common challenges
associated with this model of instruction?

11

Definition of Terms
•

Agentic Engagement: Agentic engagement refers to a student-initiated pathway to
greater achievement and greater motivational support, leading to improved
learning, development, and performance (Reeve, 2020).

•

Corequisite Course: Model of instruction designed to help underprepared students
develop college-level skills while earning college credit and meeting their
developmental education requirements (Edgecombe, 2011).

•

Developmental Education: Developmental education is a comprehensive
approach to education that focuses on the intellectual, social, and emotional
growth of students (National Association for Developmental Education, 2017).

•

Remedial/Developmental course: A course that has no credit and does not count
for credit towards graduation (Jaggars, 2011).

•

Remedial/Developmental Sequence: A multi-level series of courses in basic math,
reading, and writing intended to help students develop skills to be successful in
college (Jaggars, 2011).

•

Self-efficacy: An individual’s ability to organize and execute certain actions and
tasks to produce a successful result. (Bandura, 1997b).

•

Underprepared Students: Students identified as facing multiple barriers and
lacking the skills necessary in reading, writing, and math to successfully complete
college work (Terenzini, Springer, Yaeger, Pascarelli, & Nora, 1996).
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CHAPTER 2
REVIEW OF THE RELATED RESEARCH
This chapter introduces research findings from the existing literature on social
cognitive theory, agentic engagement, and developmental education. Research studies
supporting this chapter were collected from peer-reviewed journals, reports, websites,
and books. This chapter begins with a discussion of two theoretical frameworks and
weaves them together to show the impact on student development of self-efficacy and
academic achievement. Findings from the literature are organized in the following
subsections: (1) social cognitive theory; (2) agentic engagement; and (3) a brief history of
developmental education. The chapter ends by highlighting current gaps in the literature
and importance of the study.
Theoretical Framework
Social Cognitive Theory
Understanding students’ cognitive, affective, and behavioral factors are crucial to
understanding students’ learning and success in college (Bonham & Boylan, 2011).
Social Cognitive Theory (SCT) proposes that learning occurs through observations and
interaction with others. Individuals’ behaviors, thoughts, and beliefs are influenced by the
environment and the reciprocal relationships individuals are able to establish with others
(Bandura, 2012c). Bandura (1997b) defines agentic perspective or human agency as a
person’s ability to make “causal contributions to their own psychosocial functioning” (p.
2). Bandura (2012c) also claims that “to be an agent is to exert intentional influence over
one’s functioning and the course of events in one’s actions” (p. 11). Klemencic (2014)
13

states that student agency is shaped through considerations of past habits of mind and
action, and present judgments among alternatives for action.
Agency is the result of students’ sense of self-efficacy, and psychological needs
such as autonomy, competence, and relatedness, and the desire to grow (Bandura, 2012c).
Self-efficacy in particular suggests that students’ perceived sense of self-efficacy impacts
their academic achievement. As a cognitive construct, self-efficacy is developed from
external experiences and involves the belief in one’s capabilities to organize and execute
a set of actions to achieve desired outcomes (Bandura, 1997b). A sense of efficacy
influences performance, persistence, and effort, and determines how likely one engages
in challenging activities and learning experiences (Jameson & Fusco, 2014). A strong
sense of efficacy influences the particular course of action one chooses to pursue, the
amount of effort one spends on tasks or activities, and how one approaches difficult tasks.
Self-efficacious students are able to sustain their efforts when faced with obstacles and
setbacks, and attribute failure to their lack of effort or knowledge (Bandura, 1997b).
These students take information to evaluate their self-efficacy from their actual
performances, their vicarious experiences, the persuasions they receive from others, and
their physiological reactions (Schunk & Pajares, 2001). In contrast, inefficacious students
lack commitment, have reservations about their abilities, and give up quickly when
confronted with difficulties.
Since Bandura first introduced the concept of self-efficacy in 1977, the
importance of self-efficacy in academic persistence and achievement has been
highlighted in numerous research studies about higher education (Bandura, 1993a;
14

Cavazos, Johnson, Fielding, Cavazos, Castro, & Vela, 2010; Zimmerman, 1989).
(Schunk 1991) states that academic self-efficacy refers to individuals’ convictions that
they can successfully perform and achieve high levels of academic performance. Vuong
et al. (2010) positively relate self-efficacy to GPA and persistence of first-generation
sophomores. In a longitudinal study, Cassidy (2012) used the General Academic Selfefficacy scale (Cassidy & Eachus, 2002) to determine the relationship of
cognitive/motivational factors and demographic factors on final GPA in college students,
and found that prior academic achievement, age, and academic self-efficacy influence
academic achievement in higher education. Self-efficacy and GPA among ethnically
diverse first-generation college students were found to be positively correlated (Majer,
2009).
Bonham and Boylan (2011) add that students’ experiences and successful
completion of tasks and activities motivate them to stay actively engaged despite
challenges and difficulties. Students who show high levels of self-efficacy are confident
in their abilities, perform better, take greater responsibility for successful completion of
tasks and projects, and show less anxiety (Frey & Determan, 2004; Kaufman, Agars, &
Lopez-Wagner, 2008; Miller & Brickman, 2004). Similarly, Frey & Determan (2004)
suggests that students who possess greater abilities perform better and receive excellent
evaluations. Self-efficacious students are also more likely to enter and graduate from
college (Parker, Marsh, Ciarrochi, Marshall, & Adbuljabbar, 2014).
Math anxiety and self-efficacy have been identified as predictors of mathematics
achievement (Bandura, 1997b; Howard, 2008). Math anxiety can negatively affect
15

students’ sense of agency and self-efficacy. Rozgonjuk, Kraav, Mikkor, Orav-Puurand, &
Taht (2020) surveyed 358 students taking math classes in a University in Estonia and
found a negative relationship between math anxiety, math self-efficacy, and a surface
approach to learning. Students with a surface approach to learning demonstrated a higher
level of math anxiety than students who had a deep approach to learning. Students with a
deep approach to learning displayed positive attitudes and embraced math challenges. In
another study, Hall & Ponton (2004) studied 185 undergraduate students and used the
Mathematics Self-Efficacy Scale to assess math self-efficacy between freshmen students
taking Intermediate Algebra and Calculus I courses. Study results indicated that math
self-efficacy was related to students having greater knowledge of math skills and strong
confidence in their math abilities to do well in college level courses. These students were
also more likely to consistently attend class, complete homework assignments, and seek
help when needed than students with lower levels of math self-efficacy (Hendy,
Schorschinsky, & Wade, 2014).
Students’ sense of self-efficacy is primarily shaped by their previous experiences
and exploring students’ positive experiences can enhance students’ views of their abilities
(Bandura, 1997b). In their study examining students’ positive experience with math,
Villavicencio & Bernardo (2016) found that there was great value in examining students’
positive emotions. Feelings of enjoyment and pride show variations in students’ final
grade and sense of math self-efficacy. The researchers indicate that positive emotions
help students foster cognitive behavioral processes and psychological resources (selfefficacy), which are essential aspects of optimal academic performance. The researchers
16

recommend that faculty should acknowledge these positive emotions and nurture them
whenever possible by creating learning activities that are enjoyable and support students’
learning. Affirming student achievement can also be helpful in increasing students’
positive experiences with math and overall students’ outcomes.
As self-efficacy is malleable and likely to be increased or decreased with the
influence of environmental factors (Klasses, 2004), Rozgonjuk et al. (2020) suggest that
faculty have the opportunity to tailor classroom experiences to increase students’ math
self-efficacy by promoting a more synthesized course of study where students make
connections with the materials as opposed to using rote learning or fact-based learning.
Increasing students’ self-efficacy through a variety of pedagogies that focus on
developing students’ self-awareness of their abilities to do well in math has positive
results in students’ success (Hall & Poton, 2004). One particular intervention that was
effective in helping students regulate their math anxiety was a combined mindfulness and
growth mindset intervention. Twenty students who were in a developmental statistics
class took part in the study. These students completed the Revised Math Anxiety Rating
Scale and their scores indicated that students experienced lower math anxiety and
increased math self-efficacy by the end of the semester (Samuel & Warner, 2021). In this
mixed study, focus groups also confirmed that students felt confident throughout each
class during the course of the semester. Helping students develop agentic learning
behaviors is possible when positive and inclusive classroom environments are promoted.

17

Agentic Engagement
Reeve & Tseng (2013) describe students’ agentic engagements as having five key
elements in which each one element individually contributes to the flow of instruction by
providing students with the opportunity to “offer input, express a preference, offer a
suggestion or contribution, ask a question, communicate what they are thinking and
needing, recommend a goal or objective to be pursued, communicate their level of
interest, solicit resources or learning opportunities, seek ways to add personal relevance
to the lesson, ask for a say in how problems are to be solved, seek clarification, generate
options, communicate likes and dislikes . . . ” (Reeve & Tseng, 2011, p. 258). This
reciprocal process of interaction and transition between the student and the teacher leads
to positive student outcomes, transforming the classroom environment and improving
students’ functioning and engagement (Reeve & Shin, 2020). Agentic engagement is a
student-initiated pathway to greater achievement and greater motivational support, which
leads to (a) improved learning, development, and performance, and (b) provide learning
activities that are more motivationally supportive (Reeve, 2020).
According to Reeve (2020), agentically engaged students are intrinsically
motivated, and proactively enhance their learning experiences by constructively
contributing “into the flow of the instruction they receive'' (p. 258). Agency is action and
behavior that exemplifies students’ aspirations and sense of direction through which
students create a motivational learning environment for themselves (Reeve, 2020).
Agentic engagement enables students to work in collaboration with the teacher and others
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to create a more motivationally supportive learning environment and student-teacher
relationship, with the goal of improving student functioning and learning experiences.
The ability of underprepared students to develop agency and self-efficacy lies in
their capacity to exercise some control over their learning and engagement in the learning
process. Bandura’s Social cognitive theory (1997c) serves as the foundation for agentic
engagement and suggests that being an agent requires students to be proactive and
intentional in carrying out tasks (Bandura, 2012c; Reeve, 2013). However, this requires
that students are provided with the appropriate environment and social support inside and
outside of the classroom (Reeve, 2013). As engaged students are not passively taught and
are more open to improving their learning environment for themselves and others (Reeve,
2013), understanding students’ perception of how social supports, engagement, and
agency contribute to their development can provide a pathway that leads to academic
success.
According to Bandura (1997c) & Reeve (2013), students are motivated in various
different ways, so it is important to determine what contributes to increased motivation
and engagement. In combining these two frameworks, this study highlights the need to
further understand how agentic engagement and reciprocal relationships have the
potential for creating a positive learning environment in which students are able to use
agency and self-efficacy to achieve academic success. And this is crucial as students'
perceived sense of self-efficacy impacts the decisions they make, the level of effort they
put in their studies, and the level of resilience they show when challenged by difficult
situations.
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Literature Review
This literature review provides an examination of the relevant history, theory, and
research behind developmental education. Research studies collected for this study
explore various aspects surrounding developmental education, so as to provide an overall
understanding of the different perspectives and views of developmental education. The
literature has been gathered from peer-reviewed journals, reports, online resources, and
books. The review begins by providing a historical overview of remedial/developmental
education and research on the effectiveness and cost of developmental education. The
discussion then touches on placement policies, the characteristics typically used to
describe developmental students, and the challenges that underprepared students face.
Faculty views of developmental education and reform initiatives are also
examined. Remedial, developmental education, corequisite courses, and multiple
measures are some of the terms used throughout this review. To further organize this
review of the literature, developmental education was subdivided into ten different
categories: (1) early days of developmental education; (2) mid-to-late 20th century; (3)
developmental education in the 21st Century; (4) effects of developmental education; (5)
cost of developmental education; (6) placement into development courses; (7) the
underprepared developmental student; (8) developmental education reform; (9) the
changing landscape of developmental education; and (10) faculty views of developmental
students.
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Early Days of Developmental Education
Developmental education has been a central aspect of the American college
experience since the inception of U.S. higher education. Students needing remediation
were identified from the early days of Harvard college in 1636 (Arendale, 2011a; Boylan,
1988). According to Arendale (2011a), developmental education during the 17th century
arose as a tutoring program, and was first implemented by Harvard to provide help in
Latin and Greek to privileged white males who were preparing for the clergy (Arendale
2011a; Carafella, 2014). Harvard’s curriculum was modeled after the British system of
education and used Latin and Greek as the primary languages of instruction (Boyland &
White, 1987). Students interested in attending Harvard needed to show a basic
understanding of Latin and Greek to be admitted. However, colonists uninterested in a
classical education had not given academic languages a priority and most students
entering Harvard were underprepared in Latin and Greek (Arendale, 2011a). All
prospective Harvard students needing remediation usually went into residency with tutors
for an unspecified length of time to prepare for the entrance exam (Brubacher & Rudy,
2017; Losak & Miles, 1997).
As part of the ongoing support Harvard offered, admitted students continued to
receive assistance from tutors. By 1745, mathematics was added as a formal prerequisite
for admissions to Yale (Losak & Miles, 1997). Latin, Greek, and mathematics remained
academic prerequisites until the late 18th century and tutoring continued to be the main
support for underprepared students (Brubacher & Rudy, 2017), in both pre-college

21

preparation programs and as academic support for college students taking college-level
courses (Arendale, 2011a).
19th to Early 20th Century
During the early to mid-19th century, the political and philosophical views of
education of the “Jacksonian Period” changed and diversified higher education by
admitting students from different academic and socioeconomic backgrounds. Up to this
point, higher education institutions had been self-sustaining, and mostly admitted
students of means, regardless of academic preparation (Boylan & White, 1987; Arendale,
2002). The Jacksonian democratic principles sought to create opportunities for all citizens
by supporting the needs and aspirations of students who were unfamiliar with higher
education. High tuition rates, difficult admission requirements, and lack of prior
experience in education had made higher education inaccessible to most (Arendale,
2011a). Education was essential in promoting democratic values and the government’s
commitment to making education accessible to its citizens led to the creation of more
colleges. Between 1829 and 1837, liberal arts colleges doubled in size and offered a
broader curriculum to support industrialists, farmers, and mechanics who were entering
college lacking skills to succeed in higher education (Brubacher & Rudy, 2017).
Remedial education took on a more expansive role and soon other programs began to be
implemented so as to complement the existing remedial programs that were not vast
enough to support all students who were entering college without adequate academic
preparation.
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In 1849 the University of Wisconsin implemented the first modern developmental
program. The program offered remedial courses in reading, writing, and math designed to
support students who were not ready for college work (Boyland, 1988). Soon thereafter,
similar preparatory programs began to be implemented in other institutions in the form of
secondary schools within colleges. These programs offered preparation that often led to a
6-year program for underprepared students (Brier, 1986). As Arendale (2011a) points out,
these programs were created to meet similar aims of developmental programs today,
offering remedial education classes within college preparatory programs and through
tutoring. By 1889, more than 80% of the colleges and universities in the United States
had adopted this model, and along with tutoring, offered support for students entering
college (Brier, 1986, Arendale 2002; Carfella, 2014). Institutions continued to integrate
college preparatory programs as part of their offerings throughout the mid-1900s
(Arendale, 2002). Conversely, institutions that were not able to create college preparatory
programs, prior to admitting students, allowed underprepared students to concurrently
enroll in remedial classes and college-level courses (Arendale, 2011a). In instituting these
programs, many colleges were ensuring their survival as tuition and fees were collected
from underprepared students (Boyland, 1988).
It was not until the passage of The Morrill Land Grant Acts of 1862 and the 1890s
that the influence of the government was felt. Government support changed the purpose,
funding models, and student demographics of higher education as these legislations
facilitated greater accessibility through an open access system for students interested in
more practical fields of study (Losack & Miles, 1992). As the first national policies to
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support public higher education, these land-grant acts, as they became known, provided
resources to push forward educational developments by offering specialized training to
those who wanted an education (Casazza, 1999; Markus & Zeitlin, 1993). The first grant
act guaranteed land to each state to establish public higher education institutions to serve
local needs and to provide students with a more practical education in agriculture and
mechanical arts (Casazza, 1999; Goldin & Katz, 1999). The second act, in addition to
granting land, prohibited discrimination against students and extended education to
blacks, who had been typically excluded (Casazza, 1999), as well as creating colleges for
women, technical institutes, and state colleges. These institutions reflected the ideals of
the times and changed the aims of higher education from a pure classical curriculum to a
more practical one (Geiger, 2005). Changes emphasized the role of developmental
education as a valued practice of educating a diverse student body. The need for
developmental education increased during this time (Carafella, 2014).
As a result of increasing access, more students entered college without the
preparation needed for college work. The absence of a general policy on college entrance
requirements, alongside an inadequate or non-existent secondary education system, made
it difficult for institutions to have a reliable process of evaluating students’ abilities.
Serving this diversified student population proved challenging and required institutions to
make improvements to address the different levels of students’ academic preparedness
(Goldin & Katz, 1999). To improve academic standards, and in many respects to decrease
the number of college preparatory programs, the College Board was established in 1890,
changing the way students were evaluated and admitted into college. Many open-door
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institutions began to require high school completion and entrance exams to be admitted to
college. (Losak & Miles, 1997). For instance, as far back as 1860, Iowa State University
required a pre-test of reading, writing, and mathematics competence prior to admission.
By the end of the century pretesting was a common practice nationwide (Losak & Miles,
1997).
As changes in admissions standards were taking place, efforts to bridge the gap
between high school and college began to take shape in the late 19th century (Boylan,
1999a). First-year programs that offered preparation above high school levels of
preparation were being instituted in colleges. Harvard was the first school to introduce a
formal remedial course in English in 1874; Wellesley followed suit in 1894 by
establishing a remedial reading course (Markus & Zeitlin,1993). This trend continued
through the turn of the century. College preparatory departments had grown to become a
fixture of higher education. By 1909, 350 institutions were offering how to study courses
and reading remedial courses to develop the skills of underprepared high school
graduates (Markus & Zeitlin, 1993). Academic deficiencies continued to be identified
among entering Yale, Harvard, and Princeton students. Half of these students did not
meet entrance exam requirements (Losack & Miles, 1992). In 1913, 80% of students still
did not meet the basic admissions requirements (Boylan, 1988). Between 1930 and 1939,
yet again, changes in remediation were taking place. Institutions began to create college
divisions and remedial programs that offered study skills and remedial reading courses to
improve students' basic skills and abilities. Yale created a reading laboratory program in
1936, while Harvard created a remedial reading course in 1938, which later was renamed
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as the Reading Course (Losack & Miles, 1992). The University of Minnesota was the
first institution to create a college remedial division in 1932 (Geiger, 2005).
Mid-to-late 20th Century
The spread of junior colleges in the 1940s redefined higher education and
changed the way developmental education was delivered (Carafela, 2014). The release of
the Truman Commission’s Report in 1947, Higher Education for American Democracy,
changed junior colleges to community colleges and legitimized the role of community
colleges in providing equal access to higher education, thereby serving the local
community needs by promoting social and economic mobility for low-income and
minority students (Gilbert & Heller 2010). Community colleges were charged with the
enormous task of designing a curriculum that would allow students to find meaningful
employment after completing two years of college, or to transfer to a four-year college
(Markus & Zeitlin,1993). The commission’s goal was to change higher education from
simply being an instrument for producing an intellectual elite to becoming the means by
which every citizen, who was interested in an education, would be able to pursue an
education (Boggs, 2012).
The commission members believed that at least 49% of entering students had the
ability to complete two years of higher education, while 33% had the ability to continue
to an advanced liberal degree or specialize professional education (Gilbert & Heller,
2010). However, with the expansion of community colleges, four-year institutions
decreased the number of college preparatory courses they offered (Boylan, 1988).
Community colleges took on the role of college preparatory programs and offered
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remedial classes to support students whose skills were not up to par with four-year
college entrance standards (Bailey, 2009). These preparatory programs offered
underprepared students the opportunity to take remedial courses while completing their
two years of liberal arts education. Not surprisingly, the number of community colleges
had increased from 500 in the 1950s to about 1,200 in the 1990s (Losak & Miles, 1992).
Even though community colleges had replaced college preparatory programs, colleges
and universities continued to provide developmental education as college readiness
programs.
Developmental education had a resurgence with the enactment of the
Servicemen’s Readjustment Act of 1944. This Act, referred to as the G.I. Bill, provided
financial college assistance for World War II male veterans interested in attending
college. This legislation made higher education affordable and led to a wider
diversification of students who had different levels of academic preparedness and needs.
Veterans represented different backgrounds, age, and academic abilities, requiring
institutions to reconsider their admissions practices. Although institutions had become
more selective, they made exceptions to admit veterans into college. Institutions were
willing to accept and accommodate the needs of veterans and offered study skills,
tutoring, and reading classes to enhance their capabilities (Losack & Miles, 1992). These
supports were essential, as two-thirds of students entering college in the 1950s did not
have the reading skills necessary to succeed in college. The G.I. Bill helped fund more
counseling centers, reading and study skill programs, and tutoring services (Casazza,
1999).
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The selective admission standards of many institutions kept many students from
attending four-year institutions during the 1960s through to the 1980s (Boylan, 1988).
Nevertheless, students who were not accepted into four-year colleges were able to enroll
in community colleges. Government support once again was to have significant influence
in higher education through the Higher Education Act (1965). Grier (2005) claims that
the 1965 Higher Education Act (HEA) opened the doors to a larger student population, in
part because new supports for students were designed. The outreach TRIO program to
support the nation’s poorest students was created. The City University of New York
(CUNY) authorized its Open Admissions policy in 1969, guaranteeing high school
graduates entrance to one of their institutions based on their senior year grade point
average (Sadovnik, Cookson, & Semel, 2006). HEA also allocated financial aid and
offered special training for underrepresented, disadvantaged, and other students who were
not previously represented in higher education (Carafella, 2014).The open admissions
standards of this time further expanded access to a larger student population needing
remediation (Bettinger & Long, 2005); Markus & Zeitlin (1993) observe that to
accommodate the needs of these students, institutions reverted to their 19th and early 20th
century college preparatory practices, which were now known as remedial,
developmental, or learning assistance programs. Surprisingly, the 1980s mirrored the late
years of the 19th century in terms of the percentage of colleges and universities offering
developmental education and early college programs (Markus & Zeitlin, 1993). The need
for remedial education was as strong as ever. In the 1980s, 80% of colleges and
universities offered developmental programs.
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During the 1990s, developmental education along with learning assistance,
tutoring, supplemental instruction, and enrichment activities continued to expand
(Arendale, 2011). A new attitude about how students develop skills and grow knowledge
also emerged (Casazza, 1999). Influenced by human development theories, institutions
began to address both cognitive and affective student development, implementing
supports and resources to meet the needs of students. The view of developmental
education was one in which all students could improve their learning and skills
(Kozeracki, 2020). Earlier on, most developmental programs had been referred to as
remedial and emphasized students’ deficits as learners. This new perspective changed the
views of student learning to encompass the development of the individual through
academic and social spheres (Casazza, 1999), and through which all students must pass
(Korzeracki, 2020). This notion of developmental education reflected an understanding of
human development that centered on nurturing and reinforcing students’ talents and
abilities (Boylan & Bonham, 2007; Lundel & Higbee, 2002). This shift from remedial to
developmental education gave way to a comprehensive process of developmental
education in which the student’s individual and special needs were considered (Boylan &
Bonham, 2007; Korzeracki, 2020).
According to Casazza (1999), the four fundamental elements that differentiate
remedial from developmental education are: (1) as a comprehensive process,
developmental education looks at students holistically; (2) it centers on the social,
intellectual, and emotional growth of students; (3) it supposes that all learners have
abilities and that educators must nurture them; (4) it supports learners at all different
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levels. In addition, most developmental education programs offer a broad range of
instructional support services, including placement, orientation, tutoring, peer support,
and study skills (Korzeracki, 2020).
A new perspective of developmental education as a discipline was also emerging
around this time. Boyland & Bonham (2007) highlight several events that helped
establish developmental education as a legitimate academic discipline in higher
education. In 1976, the National Association for Remedial/Developmental Education
(NAR/DSPE), which later became known as the National Association for Developmental
Education (NADE), was created. In 1980, NCDE founded the Kellogg Institute for the
Training and Certification of Developmental Educators. For the first time in their
developmental education careers, instructors could participate in professional
development. In 1984, the National Center for Education Statistics (NCES) published a
study underscoring laudable examples of developmental education programs nationwide.
Another important event that took place two years later was the establishment of
the first national doctoral program in developmental education by Grambling State
University in Louisiana. In 1990, the NCDE conducted the first national study of
developmental education, which Boylan & Bonham (2007) claimed was a significant
contribution to the enhancement of practices in the field of developmental education. The
study examined the demographics of developmental education and assessed the
relationship between, methods, courses, institutional structures, services, and student
outcomes. Over 5,000 students from 120 higher education institutions participated
(Boylan & Bonham, 2007).
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However, the 1990s also brought a strong opposition against developmental
education. The view of remediation as being too costly and unnecessary required many
public institutions across the country to implement initiatives to decrease developmental
courses or ban developmental education from their public institutions. Nevertheless, by
the 2000s developmental education had become fully ingrained in higher education. In
2003, The NCES reported that developmental courses were offered at 98% of the nation’s
community colleges and 80% of the nation’s public, four-year institutions (Wirt, Choy,
Provasnik, Rooney, Sen, & Tobin, 2003)
Developmental Education in the 21st Century
Since the early 2000s, the movement to decrease remediation has evolved into a
broader effort to move students out of remediation in a more accelerated fashion.
Complete College America (CCA) (2012), an advocacy group which seeks to expand
access for all students, claims that, unfortunately, developmental education is a bridge to
nowhere and traditional developmental education structures tend to result in failure and
thus do not support student success. They argue that developmental courses do little to
contribute to retention and completion (Boylan, Levine, & Anthony, 2017). Such views
reflect a growing sentiment to do away with the developmental sequence and thereby
decrease or ban developmental education in higher education. This trend has taken a
strong hold and stems from the belief that developmental education is unnecessary,
costly, and a barrier to student success.
The idea that students are entering college more underprepared than in previous
decades, and are very unlikely to persist to graduation (Bailey et al., 2010), has
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influenced many public institutions across the states to enact policies to limit their
developmental education offerings, with some completely eliminating developmental
education from their curriculum altogether (Bettinger & Long, 2004). Increasing
concerns about cost, loss of status, watered down standards, and whether or not
underprepared students should be admitted into college in the first place, has resulted in a
decrease in access at four-year institutions. By limiting admissions at four-year
institutions, underprepared students can still access preparation at community colleges
whose open-door policies still provide admission. Legislators agree that community
colleges are the best option for underprepared students given their low cost and focus on
teaching (Bettinger & Long, 2004). Brothen & Wamback (2012) claim that the
movement to decrease developmental education from higher education took off “despite
the fact that nearly every community college, four-year college, and university in the
United States admits students who are not ready for the level of academic work expected
of them.” (p. 34). Jacobs (2012) goes on to suggest that the decrease of developmental
education at four-year institutions was the result of a decrease in resources and a high
demand on accountability on student success and completion. He states that in 2007,
pressure from legislators to end remediation, led close to a dozen states, including
Oklahoma, Nevada, Colorado, South Carolina, Louisiana, and Tennessee, to stop offering
remedial education in their four-year state institutions. Students in these states are
referred to community colleges (Jacobs, 2012). It was out of this wider change in views
on remediation that, in 2010, President Obama signed the Student Aid and Fiscal

32

Responsibility Act requiring states to provide resources to community colleges to support
students with remedial needs.
The push to end remediation at four-year institutions began in Florida in 1996
with the passing of a legislation banning remedial education from all public institutions,
except in A & M, a historically black college (Long & Boatman, 2013). Soon thereafter,
in 1999, The City University of New York (CUNY) phased out remedial education at all
senior CUNY colleges, creating a lot of attention and resulting in many other states
implementing similar policies in their public institutions. States such as Arizona, Georgia,
Florida, Montana, North Carolina, and Virginia were among the other states to eliminate
remedial education in their four-year institutions.
In Virginia, all community colleges took on the responsibility of offering
necessary remedial education. In 2001, North Carolina restricted schools within the
University of North Carolina (UNC) system from offering remedial education. Their
solution to this issue was to refer students to other schools to complete their remedial
work. Long & Boatman (2013) also note that, contrary to this trend, in the late 1990s
various campuses at the University of California (UC), instead of completely doing away
with remediation, made the decision to embed their remedial classes into regular courses.
UC also put in place various initiatives to reduce the need for remedial education during
the academic year. UC began to offer more summer remedial education courses and set
up clear standards and admission requirements to ensure that students had a clear
understanding of their policies. Professional development for faculty teaching these
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courses was strengthened. California also encouraged students to complete their
remediation at two-year colleges before entering the four-year system.
Effects of Developmental Education
Although developmental education continues to play a significant role in
providing access and preparation to students who are deemed underprepared, its
effectiveness and benefits have raised questions and provoked many views and opinions
among educators and policymakers. Proponents of developmental education assert that
developmental education is the most important educational program in America today
because it is the opportunity underprepared students need to gain the skills necessary for
academic work and employment (Astin, 1998; Levin & Garcia, 2013). Focusing on
retention and completion rates is a narrow view of developmental education. Critics of
developmental education argue that developmental education negatively impacts
students’ school choices and prevents college students from accomplishing their
academic goals (Bahr, 2008). They claim that too many students are unnecessarily placed
in developmental education requiring students to take one to three courses, which often
lead to low completion rates (Bailey, 2010; Bahr, 2013b). In contrast, Parker, Bustillos &
Behringer (2010) claim that simply looking at completion rates obfuscates the fact that
developmental education is a complex issue and evaluating its effectiveness is
challenging.
The complexity of developmental education is illustrated by the Attewell, Lavin,
Domina, & Levey (2006) longitudinal study which reported that, although the effects of
developmental education yielded some positive results for both community college
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students and students at four-year institutions, student completion rates were mixed and,
at times, unclear. The study used data from the National Educational Longitudinal Study
(NELS:88), encompassing the relevant details of 6,879 students. After controlling for
students’ family background, academic abilities, and coursework before entering college,
a regression propensity model helped predict the effects of taking one or more remedial
courses in college. When comparing students who took remedial courses to those who did
not, the greatest gains reported were among community college students. These students
successfully completed their remedial coursework during their first year of college.
Although these results seem to suggest that taking multiple levels of remedial
education increases student persistence, there were no discernible outcomes to suggest
that there was an increase in the possibility of students graduating or transferring to a
four-year institution. Neither was it possible to predict whether students were more likely
to stay enrolled or whether they were more likely to postpone their enrollment to future
semesters. The impact for four-year student outcomes were noticeably different. For
these students, the chances of graduation decreased by about 6% to 7% but did not
prevent students from completing their bachelor's degree. In all, most students passed
their remedial writing (68%) and reading (71%) courses. However, students who took
developmental math courses tended to do poorly and often needed more than one attempt
to complete their course.
Chen & Simone (2016) found similar results as those described by Atwell et al.
(2006) for students who completed their remedial reading/English courses. These
students had a higher rate of success than students taking remedial math. Sixty-three
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percent completed all of their courses in writing in comparison to 50% of students who
took remedial math. The data used in the study came from a large nationally
representative student sample from the 2004/09 Beginning Postsecondary Students
Longitudinal study (BPS:04/09) and 2009 Postsecondary Education Transcript Study
(PETS:09). Due to differences in developmental education policies, depth and breadth of
remedial courses, and level of academic preparation, the researchers segregated the data
to separately evaluate outcomes for community colleges and four-year institutions. Using
a multinomial regression to measure outcomes, the researchers found that during 2003
and 2009 students who attended community colleges were more likely to take three
remedial courses, as opposed to students in four-year institutions who were more likely to
take two courses. The study also showed that although 68% of community college
students were identified as needing remediation, and about half of those who attempted to
take all of their courses passed. The pass rate for students who attempted to take all of
their remedial courses at four-year institutions were somewhat higher at 59%.
Chen & Simone (2016) also outlined dissimilarities in persistence rates between
community college and four-year students. The data show that persistent rates for
students who took one remedial course was lower (73%) for community college students
than for four-year students (80%). However, community college students’ course
completion rates were higher (25%) when students took four or more remedial courses
and completed all of the courses when compared to four-year students (17%). This
evidence reveals a stark contrast between its effect on community college students and
four-year students, which may indicate negative effects for a large portion of students
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who take more than one remedial course. Nevertheless, Chen & Simone (2016) suggest
that taking remedial classes does not limit students’ chances of academic success, even
for students who take three or more remedial courses. A limitation of this study was that
the data is incomplete in terms of placement, which limited the analysis to student
participation in remedial courses without taking into account students’ skill level; also,
the sample includes both students who were college ready and not in need of remediation
and those who may have been in need of remediation.
Drawing from a representative national sample with a dataset of 28,000 students,
Bettinger & Long (2005) evaluated developmental education’s effect on student
persistence. This longitudinal study took place in Ohio and comprised first-time freshmen
who entered one of the nineteen Ohio public two-year institutions in 1998. Close to 60%
of these students were placed in remedial math courses and 40% were placed in English.
Using a propensity-score matching model, the study compared students who attended
colleges with variations in placement policies, and who had comparable levels of
academic preparation and backgrounds. Outcomes suggest that students who received
remedial education fared better than students who did not. Approximately 66% of all
Ohio community college students completed their first semester of remedial courses.
In contrast to Atwell et al. (2006), who identified negative effects for students in
developmental math, Bettinger et al. (2005) concluded that students who placed in
developmental math were found to be more likely to transfer to a four-year institution
than students with similar test results and high school preparation. These students also
took about ten more credit hours than non-remedial students. There were no
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distinguishable differences between remedial and non-remedial English courses. It
appears that taking remedial courses positively affects students’ outcomes. Students who
take and complete their developmental courses do as well as students who do not take
remedial courses.
Calgano & Long (2008) examined the effects of remediation on student
persistence, retention, and graduation rates using a data source that included close to
100,000 first-time freshmen who attended one of the 28 community colleges in Florida
from 1997-2000. To estimate the causal effects of remediation, the researchers used a
regression discontinuity model on students who scored close to the cutoff for needing
remediation and found that although math and reading remediation had a positive impact
on overall credits earned in six years, the effects of development math were higher than
developmental reading in terms of the number of credits earned. Developmental math
students on average earned three or more credits than students in developmental reading
and were also more likely to persist to their second year of college than non-remedial
students. Among students in need of reading remediation, the chances of passing their
subsequent college-level English composition were lower than non-remedial students.
This is in line with previous research which has demonstrated that taking developmental
education courses encourages short-term persistence in college but does not necessarily
influence the likelihood of degree completion.
Conversely, in a study using a logistic regression model, Bahr (2013b) highlights
the negative effects of remediation on attrition rates for students who were placed in low
levels of remedial work. The analysis offers a view of underprepared first-time college
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students’ developmental course-taking patterns of behavior in math and writing and
intent to persist in college. Data sets for the study encompassed 133,482 students in
remedial math and 101,871 in remedial writing who had completed five or more
semesters, not necessarily in sequence, in one of the community colleges in the California
Community College system. The data was divided into categories that considered
attrition in terms of skills and course level. Students’ goal and motivation was gauged in
terms of whether the student attempted the course, registered for the next course
sequence, or passed the course.
Bahr (2013b) concludes that there are negative impacts in terms of attrition rates
for students who begin at low levels of remediation than higher levels due to non-passing
grades. These students did not achieve college-level skills in the area of remedial need.
This was in greater numbers in math. Comparably, students who delayed taking their first
remedial course, whether it was math or writing, tended to pass their courses at a lower
rate. At any rate, students who failed to pass their remedial courses in their first attempt
simply dropped out the remedial sequence, while those who continued suffered greater
rates of first-attempt non-passing grade in all subsequent courses in the sequence.
Bailey et al. (2010) also looks into course-taking patterns of behavior in the
developmental education course sequence with a dataset from Achieving the Dream
colleges, which encompassed 250,000 students from 57 colleges in 7 states, and found
that about 30% of community college students placed in developmental education do not
complete the developmental sequence because they never enrolled in the designated
courses. Of students referred to math, only 33% completed their developmental sequence
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while 46% of students referred to reading completed their sequence. A closer look at
students in the different levels of the math sequence shows that completing the course
sequence decreased with the level of developmental need. As expected, students placed at
the highest-level of the course sequence completed their sequence at a higher rate than
those at the lowest-level. Forty-five percent of students placed at the highest level of
developmental math completed the sequence when compared to the 17% of students at
the lowest level. For those in the middle, the completion rate was 32%. Developmental
reading was also beneficial for students who were placed into higher-level reading
courses than students who were placed in lower levels of developmental reading. These
students tended to complete the last course in the developmental reading sequence. Taken
all together, two thirds of students completed their developmental sequence and enrolled
in a gateway course: 20% in math and 37% in reading. While it is evident that students
who complete the developmental sequence are more likely to enroll in a gateway course,
the evidence also demonstrates that 11% of students in math and 8% in reading who
completed the sequence without failing a course did not register for the next course
sequence.
Using a regression-discontinuity design, Scott-Clayton & Rodriguez (2014)
analyzed first-time freshmen who were part of a large urban community college system
between fall 2001 and 2007. Similar to Calgano & Long (2008), the researchers
compared students who were just below and above the cutoff points for placing students
in remedial courses and reported that there were no recognizable effects of remediation
on persistence, graduation, or transfer to four-year institutions. Just as in other studies,
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students who took developmental math courses earned a few more credits, but there was
no clear effect on the likelihood of dropping out or delaying enrollment. The study also
showed that students who took remedial courses were less likely to pass a credit-bearing
math course or earn a C grade or better in a math-credit bearing course than students who
went directly to a college level math course.
Cost of Developmental Education
The cost of taking developmental courses can be quite substantial for students and
their families (Jimenez et al., 2016). It is estimated that the nationwide annual cost of
developmental education is between 1.3 billion dollars (Jimenez, Sargrad, Morales, &
Thompson, 2016) and 7 billion (Scott-Clayton, Crosta, & Belfield, 2014). In assessing
the cost of developmental education at a national level, Jimenez et al. (2016) offer a
revealing perspective on the cost of remediation and indicate that students and their
families spend about $1.3 billion annually, ranging from more than 1 million (District of
Columbia) to 205 million (California). Regrettably, students enrolled in these courses do
not earn college credits and are also less likely to graduate. To arrive at this conclusion,
the authors compared enrollment rates in math and English for first-year students using
data sets from CCA and Rhode Island two-year, four-year “very high research,” and other
four-year institutions. They found that in 30 states, enrollment in remediation is between
40 to 60% in math and English and the cost varies based on the cost of attending those
institutions and the number of students needing remediation. Sixty percent of community
colleges students were more likely to be enrolled in remedial courses; 30% at four-year
institutions, and 4% at research institutions. In 2013-14, students at two-year colleges
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collectively paid $920 million for remediation. Students at four-year public very high
research institutions paid $33 million, and students at other four-year public institutions
paid around $333 million” (p. 9). The study also points out that the cost for students of
color may be higher given their higher rate of enrollment in remedial courses. The
percentage of African American students in remedial courses is 56%, while for Latinos
students it is 45%, in comparison to 35% for white students. This high cost not only
carries financial but psychological effects for students who spend more money and
accumulate debt taking courses they feel they should not be in (Bailey, 2009).
According to a report by Education Reform Now, a non-profit organization, one
in four entering students, or half a million students, register for a developmental course
during their first year of college. These students come from all financial backgrounds and
on average take two remedial courses and spend close to $1.5 billion annually on
developmental education. They pay an extra $3,000 for material they should have learned
in high school and often borrow nearly $1,000 to cover the cost of these courses (Barry &
Dannenberg, 2016). In addition to paying more in remediation, students are more likely
to delay their graduation as a result of the extended time they have to spend completing
these courses, increasing students’ financial burden.
The report also shows that bachelor’s degree seeking students are 74% more
likely to drop out during their first year of college and those who do persist to graduation
take 11 months longer to finish. The dropout rate for community college students is lower
at 12% when compared with students who are not in need of remediation. Community
college students who persist to graduation take six more months to attain a two-year
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degree. According to Goldrick-Rab (2010), community college students who borrowed
money during their first year of college were more likely to persist after the first year, but
not after three to six years after enrollment. Students on financial aid, on the other hand,
were more likely to stay and make progress in their education.
The cost of remediation is even higher than previously reported, according to
Scott-Clayton et al. (2014). They estimate that close to $7 billion are spent on
developmental courses. The researchers base this estimate on 3.1 million (FTE) students
attending two-year and four-year institutions who on average take 1.3 remedial courses.
The researchers make it clear to point out that this is based on the assumption that
students take eight courses per year, which they used to calculate the total cost. Their
estimates indicate that students pay close to $1620 per each remedial course they take.
They also claim that one-third of students assigned to remediation could have earned a B
or better had they been admitted directly to a college level course, which indicates that
institutions could in fact lower their remediation rates by using proper placement, thereby
decreasing the cost of placing students in remedial courses.
Saxon & Boylan (2001) believe that given the large number of first-year students
in need of remediation, not enough money is being invested. The cost of remediation is
relatively small when compared to the revenue institutions are able to generate from their
enrollment, especially in community colleges. Institutions rarely operate at a loss and
remediation regularly costs less than 10% of the total cost of education. As examples, the
authors refer to the gains of Onondaga Community College in New York, which
generated $1.3 million in revenue for each $1 million spent on remediation. CUNY
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community colleges were also reported to have a net revenue of $4,500 per FTE in 1997.
The revenue generated by FTE was estimated to be $9,130 when compared to the average
cost of remediation per $4,660 per FTE. In Kentucky universities, remediation was fully
covered by tuition revenue, while in a mid-sized midwestern community college, tuition
revenue generated was higher than the costs of remedial instruction. In fact, the authors
propose that remediation revenue may help subsidize other operations at some
institutions.
In looking at cost another way, Saxon & Boylan (2001) describe remedial
education spending as an investment that may have a positive impact on students as well
as society. They claim that an educated student population is less likely to inflict a cost
on social programs related to social welfare and imprisonment. An educated population
has higher salaries and can help reduce public spending by paying higher taxes. “This
investment appears quite favorable when compared to the cost of 1 year of prison
($25,400) or 1 year of supporting a dependent family ($30,000)” (p. 9). By increasing the
number and quality of educated persons, society gains from higher economic productivity
and income (Levin & Garcia, 2013). Investing in developmental education assures the
continuation of access and preparation of underprepared students who have the most to
gain from developing skills and competencies to become self-sufficient and to be full
participants in society (McCabe & Day, 1998; Levin & Garcia, 2013). Clearly, investing
in students has tremendous benefits to both students and society as a whole. The ability of
students to take care of themselves and contribute to society can only be facilitated by
providing improved access and support.
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Placement into Development Courses
Until recently, most students entering college were required to take a placement
test to determine appropriate course placement during their first year. (Hughes & ScottClayton, 2011). Across states, ACT, SAT, Compass, and Accuplacer test scores were the
most commonly used methods of determining the level of remediation for students in one
of the three remedial areas of reading, writing, and math (Bailey & Cho, 2010). Students
who met a predetermined cutoff score were considered ready to take college-level
courses, while students who scored under the cutoff score were placed in remedial
courses (Jaggars, 2011), which often offered no credit and did not count toward a degree.
Cutoff scores were typically set by state policy, which greatly varied across states and
institutions, making this placement method inconsistent and unreliable (Belfield &
Crosta, 2012).
In using this placement approach, institutions had the choice to set their own
standards and determine whether developmental education was required or merely
recommended (Jaggars, 2011). While the aim of using placement tests was to properly
place students in developmental courses, recent research has shown that placement did
not always result in accurate results and students who took developmental courses did not
always fare well (Bailey, 2010; Bahr, 2008). Placing students in their correct course level
became an issue of major concern as there was the need to decrease high attrition rates
and decrease cost and time to completion (Bailey, 2010; CCA, 2012). Educators and
policy makers questioned whether students were unnecessarily placed in courses that
required them to spend more time and money (Bailey 2010; Scott-Clayton, 2014). The
45

reliability of this single method of assessing students' college readiness was therefore
challenged by many who agreed that a single test score did not provide sufficient
information to determine accurate placement (Saxon & Morante, 2014). These tests were
not only inaccurate, but were often misused and lacked the predictive validity to project
how students would perform in their courses (Saxon & Morante, 2014).
The limits of using a single method of evaluating students’ college readiness is
highlighted in recent research. Ngo & Kwon (2014) studied entering students’ scores and
determined a weak relationship between placement scores and students’ grades and
course success rates, demonstrating the need to look into more comprehensive ways to
assess students' college readiness. Boylan (2009b) suggested that placing students into
developmental courses required a multilayer approach in which test scores, GPA, and
personal characteristics were taken into account. A study by Allensworth & Clark (2020)
discovered that high school GPA was more predictive of student success than the ACT
placement test. 55,083 students who graduated from the Chicago public school system
took part in the study. The researchers found that GPA is a strong and consistent indicator
of college success because it considers a wide range of skills and behaviors that could be
measured over time, such as semester-long efforts that can be used to demonstrate
students’ abilities (Boylan, 2009b). Similarly, Belfield & Crosta (2012) identified a
strong relationship between high school GPA and college GPA and suggested that
students would be better served by not taking a placement exam. Effort and student
achievement can be demonstrated through multiple activities and in different classes, as
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opposed to the ACT, which only provides one data point to determine college readiness
(Allensworth & Clark, 2020).
Scott-Clayton (2012) further argued that a better way to place students and to
reduce errors in placement is to use a combination of test scores, high school
achievement, and selected background characteristics. This combination can help reduce
errors in placement by about 15% of the student population. In a study with community
college students in California, Ngo & Kwon (2014) determined that when using multiple
measures of placement, such as high school GPA and prior math course achievement,
students tended to achieve equal or higher success rates than when only using a single
measure. This was notable for Latinos and African American students who, because of
their high placement in math, spent less time in developmental courses and completed
college-level math courses at a higher rate (Ngo & Kwon, 2014). Placing students in the
correct courses can positively contribute to persistence and completion, especially for
underrepresented minority students (Sedlacek, 2004) who tend to enroll in developmental
education at higher rates than their white peers (Chen & Simone 2016) and who tend to
perform poorly on standardized tests.
In 2016, 13% of African American high school students who took the ACT met
math proficiency levels when compared to 50% of white students who met proficiency
levels (ACT, 2016). According to Ganga & Mazzariello (2019), multiple measures can be
used to determine if students belong in developmental education, to place students into
the appropriate developmental courses, and to identify what kinds of additional support
students might need. Multiple measures of placement are currently underway in most
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community colleges, and early results indicate that multiple measures can improve
placement accuracy and help students in college-level courses in writing and math
(Ganga & Mazzariello, 2019).
In a random assignment study, in which seven SUNY community colleges
participated, the Center for the Analysis for PostSecondary Readiness (2020) found that
using multiple measures contributes to better students’ outcomes; in math, for example,
the percentage of students taking college-level courses in math went up by 16% and 44%
in English with the use of multiple measures. These students were also 8–10 percentage
points more likely to complete a college-level math or English course sequence within
three terms. The researchers evaluated placement test scores, high school GPA, and other
measures for nearly 13,000 incoming students for three semesters, beginning in fall 2016.
Underrepresented minorities of all genders had higher rates of placement into collegelevel courses and higher completion rates that range from 4.6% for women and 7.1% for
Black students over three terms (Barnett, Kopko, Cullinan & Belfield, 2020). In general,
these measures show that perhaps students who were previously referred to
developmental education did not need it, and this may yet be one way to improve
students' success in college.
Other factors that have shown to positively influence students’ outcomes are noncognitive measures, such as adjustment, motivation, and perception. Komarraju, Ramsey,
& Rinella (2012) found that non-cognitive factors and psychological skills, such as selfconfidence, study skills, and intrinsic motivation, are predictive of persistence and
attainment. When using a combination of ACT scores, GPA, and non-cognitive factors,
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other students’ internal characteristics that promote success are observed (Komarraju et
al., 2012). Students who are high in conscientiousness, diligence, and persistence tend to
excel in college. Helping underprepared students develop these skills becomes critical as
these traits can be cultivated over time and can lead to student success (Komarraju et al.,
2012). Having clear goals can help empower students to be motivated to achieve (Matin,
Valentino, & Townsend, 2014). Zientek, Ozel, Fong, & Griffin (2013) concluded that
self-efficacy, study skills and motivation can be increased by providing support for
students early in their academic trajectory and before they experience failure. Ultimately,
a positive mindset can help students stay in college (Farruggia, Han, Watson, Moss, &
Bottoms, 2016).
The Underprepared Developmental Student
The perception of underprepared students is one of students who tend to face
multiple challenges that prevent them from succeeding in college. Roberts (1990) states
that the “skills, knowledge, and academic abilities” (p. 197) of underprepared students
are significantly lower than other students attending college. Bonham & Boylan (2011)
claim that underprepared students tend to be minority students, first-generation students,
older adults, and second language learners. Terenzini, Springer, Yaeger, Pascarelli, &
Nora (1996) describe first-generation students as having weaker cognitive abilities than
other students. Achieving the Dream reports that 69% of Pell grant recipients, 70%
Black, non-Hispanic, and 63% of Hispanic students at two-year institutions are placed in
remediation compared to only 53% of white non-Hispanic students (CCA, 2016). Bahr
(2010a) indicates that African American and Hispanic students are more likely to need
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math developmental courses and less likely to succeed. Erwin (1990) notices that the
academic deficiencies developmental students demonstrate are related to their “less than
average world knowledge” (p. 264). Attewell et al. (2006) observes that many
underprepared students are from a lower socioeconomic background and therefore begin
college with fewer resources.
While many underprepared students share these characteristics, Mulvey (2009)
suggests that it is worth remembering that ascribing a specific characteristic to
underprepared students is challenging, given that their profile is constantly changing.
Various researchers have characterized underprepared students in different ways. For
instance, Hughes & Scott-Clayton (2011) state that underprepared students are simply
students who achieve a low score on normative measures, such as standardized tests or
high school grades, coming usually as a result of different placement policies among
colleges and universities (Hughes, Gibbons, & Mynatt , 2013). Pretlow & Wathington
(2013) suggest that age is a contributing factor and therefore it is important to be aware of
the significant differences between underprepared older adults returning to college and a
19-year-old high school graduate. Older students and/or students who delay going to
college tend to enroll in remediation at a higher rate (Nora & Crisp, 2012). Women have
also been identified as having higher rates of enrollment in developmental courses
(Bettinger & Long, 2005).
Barry & Dannenberg (2016) report that remediation is widespread and affects
students from all incomes. The researchers found that 45% of students taking remedial
courses during their first year came from families that earned between $48,000 and
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$113,440 per year or more. About 55% came from families earning $48,000 a year or
less. Some of these students also took more developmental courses than low-income
students. Forty-three percent of students attended public four-year colleges and private
nonprofit and for-profit two-and four-year colleges, while 57% attended public two-year
colleges
Underprepared students have been found to struggle with setting career goals.
Making career decisions presents a problem for them and results in self-doubt (Hughes,
Gibbons, & Mynatt, 2011). The Center for Community College Student Engagement
(CCSSE) (2016) reports that students’ self-concept may also contribute to the
underprepared students’ outcomes. The CCSSE finds that there is a disconnect between
students’ perception of themselves in terms of preparation for college work and what it
takes to succeed in college. This is indeed exacerbated by the lack of alignment between
high school graduation and expectation for college readiness, which might help explain
why students with a high GPA are placed in one or more developmental courses. A total
of 63,266 entering freshmen responded to the 2014 Survey of Entering Student
Engagement (SENSE), with 86% feeling that they were academically prepared for
college work, while 68% were identified as needing a developmental course (CCSSE,
2016), indicating that better grades and high GPAs do not translate into college readiness.
Yadusky, Kheang, & Hoggan (2021) explore the affective nature of being labelled
as a developmental student through in-depth interviews with 16 community college
students. Using snowball sampling, the researchers found that the design and delivery of
developmental courses negatively influenced students’ confidence and academic self51

efficacy. Students experienced feelings of isolation and rejection from their peers. These
students felt inferior and questioned whether they belonged in college. They did not think
they could measure up to class standards, and the negative interactions with faculty made
them feel unworthy and disrespected. Ultimately, many of these students experienced
feeling completely uncertain about their futures and expressed a lack of control in their
college careers and believed that their efforts were inconsequential.
In a study with 109 first-year students from a private university in Connecticut,
Melzer & Grant (2016) found that underprepared students experience challenges as a
result of their attitudes and views about seeking help and using academic resources.
Results for the study were based on both the College Student Needs Assessment Survey
(CSNAS) and the long form of the Interpersonal Style Inventory. Findings suggest that
students’ attitudes and lack of help-seeking behaviors kept them from making
connections between their needs and supports. Students in this study reported that they
did not think that tutoring or counseling could make a positive impact in their college
careers. They believed that their abilities could not be improved and they did not think
effort would change their outcomes. These same students also tended to be unclear about
the relationship between finding work in their area of interest and future career goals,
which researchers attribute as reasons underprepared students are not as successful as
prepared college students (Hughes, Gibbons, & Mynatt, 2011).
Similar findings were reported by Atherton (2014) in a longitudinal study with
6,280 first-year students across the United States. Using the Cooperative Institutional
Research Program survey, students were assessed on an array of topics, which included
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academic preparedness, financial concerns, attitudinal issues, demographics, and
students’ goals; 39% of students were first generation students, 60% females, 21%
Latino, 13% were second language learners, and 54% lived at home. These students also
had a B average in high school. Results showed that these students had difficulty
transitioning to college due to lack of awareness between high school grades and college
curriculum. And this lack of understanding, Atherton (2014) claims, is the result of not
having the awareness of campus resources which students can use to positively respond
to the challenges and difficulties of being in a new environment.
Feelings of inadequacy are not uncommon in underprepared students, according
to Deil-Amen (2011). Lack of confidence and fears of being incompetent and not
belonging in college were confirmed through hundreds of interviews with
underrepresented minority students at the University of Arizona. Sadly enough, these
students viewed themselves as a burden to faculty and advisors (Deil-Amen, 2011). The
negative effects of academic under-preparation can be addressed by providing adequate
support for students, such as tutoring, peer mentors, advisors, and developing
relationships with faculty (Atherton, 2014).
Developmental Education Reform
Despite efforts to decrease developmental education in higher education, policy
advocates, researchers, and state agencies believe that remediation is essential to
developing students’ academic skills and are committed to exploring different ways to
improve developmental education. For example, the Lumina Foundation, a private
foundation, in 2004 implemented the Achieving the Dream: Community College Count
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initiative (ATD) and since then has continue to invest millions of dollars to assist
community colleges across the nation to help students of color, working class adults, and
students from low-income families succeed (Boggs, 2011). Achieving the Dream is
leading the most comprehensive non-governmental reform movement for student success
in higher education. Using an evidence-based approach, ATD coaches (community
college experts) help colleges evaluate data and identify gaps to make the necessary
changes and improvements to deliver effective developmental education. Currently, more
than 277 institutions across 44 states are part of the ATD national network. Achieving the
Dream also helps faculty and administration with the implementation of strategies aimed
at increasing student outcomes (Achieving the Dream & Public Agenda, 2012). More
recently, ATD also has aligned with institutions to work on addressing developmental
education, gateway courses, first-year experience, learning communities, academic
advisement, student support services, and tutoring. A 2010 ATD report showed that these
initiatives have helped increase student persistence rates by as much as 13% (Fields,
2015).
The Gates Foundation also has been involved in increasing the number of
community college graduates through its Postsecondary Success initiative. Initially, the
foundation committed to spending over one hundred million dollars over five years to
increase success rates of low-income students. These funds have supported major
initiatives to increase social and economic mobility for low-income students. The focus
of this initiative has been on developing language and math skills, and technology
capabilities, to help students get credentials and degrees valued in the workplace. They
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believe that skills and knowledge can empower students and their communities to
improve their lives. Similar to ATD, the Gates Foundation initiatives are data-driven and
researched-based. In 2009, the Gates foundation in collaboration with Achieving the
Dream created the Developmental Education Initiative (DEI) to help community colleges
to redesign their developmental education programs in order to increase student success
rates. While the focus has been on developmental math and English courses, a significant
amount of attention has been placed on developmental math because of low success rates.
The goal is to expand programs that have been shown to be effective in helping students
succeed. Participating institutions work together to remove institutional barriers, speed up
classes, improve support services, and make instruction more effective in developmental
education classes at community colleges (DEI, nd). Fifteen colleges and six states are
committed to making developmental education “more effective, more efficient or
unnecessary altogether” (DEI, nd).
To understand the barriers that developmental students face and to evaluate the
effectiveness of programs that are designed to improve their skills and improve
outcomes, the National Center for Postsecondary Research (NCPR) was created in 2006
with the support of the U.S. Department Education Institute of Education Science. The
NCPR is a partnership between the Community College Research Center at Columbia
University’s Teachers College (MDRC) the Curry School of Education at the University
of Virginia, and the faculty at Harvard University. Since 2014, NCPR and MDRC has
continued research on college readiness and developmental education through the Center
for the Analysis of Postsecondary Readiness.
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Even with these reforms, in 2016, the National Conference of State Legislatures
(NCSL) reported that less than 50% of developmental students complete their courses,
and less than 25% earn a degree in eight years. According to Jaggars & Bickerstaff
(2018), around the mid-to-late 2000s developmental education reforms have been
nationwide and have focused on multiple ways to transform developmental education,
which include accelerating time to enrollment in credit-bearing courses and to decrease
time to completion (Attewell et al., 2006; Bailey, 2009; Bailey et al., 2010). The high
cost and low pass rates of students in developmental education continue to be the main
focus of most reform efforts, and many institutions are bringing up to scale multiple
measures of assessing and determining placement, co-requisite courses, and other student
supports, which are the reforms that most think will yield positive outcomes (Bailey,
Jaggars & Scott-Clayton, 2013).
The Changing Landscape of Developmental Education
The need to reduce the length of time students spend in developmental courses
and the need to prepare students for college work has prompted colleges and universities
to attempt various pathways to accelerate and improve underprepared students’
experiences. According to Edgecombe (2011), “[acceleration] involves the reorganization
of instruction and curricula in ways that facilitate the completion of academic
requirements in an expedited manner” (p. ii). In making changes in the delivery of
developmental coursework through acceleration strategies, the expectation is an increase
in positive students’ outcomes. (Bailey et al., 2013),
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In 2013, Florida passed a piece of legislation that changed the delivery of
developmental education in the 28 colleges that make up the Florida public college
system. The 1720 bill, also referred to as remedial college preparatory instruction,
exempted many students from taking developmental courses and required institutions to
design courses to meet the needs of students who lacked proficiency in reading, writing,
and mathematics. This legislation made Florida the first state to pass a policy making
developmental education optional for students (Park, Woods, Hu, Bertrand Jones, &
Tandberg, 2018). The bill also stipulated that instruction needed to be modeled after one
of the four accelerated instructional models, which included compressed, modularized,
corequisite, or contextualized model. Along with a modified model of instruction,
enhancing student support was key to delivering a more holistic and individualized model
of advising and support to improve students' skill and increase their academic confidence
(Hu, 2019). Early results of this reform indicate that course enrollment in developmental
courses has decreased since 2014. Students are choosing to register for gateway courses
for both writing and math at a higher rate. Hispanic students’ registration on gateway
courses went up from 22 to 32% in math and 62 to 74% in writing, Black students went
up from 7 to 12% in math and 33 to 48% in writing, and white students from 16 to 21%
in math and 50 to 56% in writing (Hu, 2019).
Woods, Park, Hu, & Jones (2019) conducted a study in 2014 when the reform was
fully in place with 16,796 students who had complete high school records, had been
eligible for free or reduced-price lunch in high school (54.2%), and had PERT writing
and math scores. The majority of these students had also completed Algebra 2 in high
57

school. 51.6% were women, 37% were White, 35.2% were Hispanic, and 21.8% were
Black. The researchers assessed course enrollment patterns in developmental
reading/writing and gateway English courses using a logistic regression and found that
close to half (47.5%) of students who had some reading/writing developmental need
enrolled directly into the gateway course, while students who were severely
underprepared (30.4%) chose not to enroll in a reading/English pathway course during
their first year of college, and the rest, who tended to be minority and low-income
students, enrolled in a developmental reading class (22.1%). Women, for the most part,
made use of the optional model and registered in gateway courses at a higher rate than
other students. In addition to this optional policy, students attending Florida institutions
were provided with other developmental education choices, such as co-requisite courses
which provide a remedial course in conjunction with on-level courses (Park, Woods,
Richard, Tandberg, Hu, & Jones, 2016).
In addition to optional developmental programs, summer bridge programs have
been implemented across colleges and universities to provide students with the
opportunity to begin and complete developmental work during the summer prior to
enrolling in college courses in the fall. The delivery of these programs varies across
institutions and some take the form of workshops, tutoring, classroom instruction, and
mentoring (Mitchell, Alozie, & Wathington, 2015). Wathington, Pretlow, & Barnett
(2016) examined the impact of summer bridge programs on students’ persistence, credit
accumulation, and college courses completion. Students participating in the summer
bridge program were randomly selected and came from eight different higher education
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institutions in Texas. The programs were specifically designed to provide early access to
students with developmental needs by providing accelerated instruction and support the
development of non-cognitive skills to prepare students for college life. Wathington et al.
(2016) noted differences in the total number of credits earned and persistence rates.
Students taking college level math passed at a higher rate (10.7%) when compared with
the control group (5.9%). As for students taking writing courses, the percentage of
passing was 32.9% when compared with the control group (28.8%). However, the impact
of the program was difficult to gauge after two years, and it appears that the effects of the
program decreased over time.
Corequisite courses are another form of acceleration that have been adopted by
colleges and universities to improve student success (Rutschow et al., 2019). Typically,
colleges have required developmental students to take a sequence of developmental
courses before taking college-level courses. Corequisite courses, instead, reduce the time
students spend in developmental courses, immediately placing students who have been
assessed as not being college ready into college courses. Corequisite courses are
commonly described as “paired courses” with two faculty members co-teaching a
redesigned content that helps students develop college-level skills or concepts
(Edgecombe, 2011). While corequisite models of instruction vary among colleges, they
serve a dual purpose in which students complete college level work and receive
remediation at the same time, allowing students to earn college credit while meeting their
developmental requirement. These courses also benefit students who are at the upper end
of the developmental sequence. The aim of using a corequisite model is to improve gaps
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between student knowledge and college-level academic skills and expectations (Walker,
2015).
Adams, Gearheart, Miller, & Roberts (2009) claim that the corequisite model
increases students’ opportunity to complete and pass their courses than the traditional
model of developmental instruction. The Community College of Baltimore County
(CCBC) was the first to implement the Accelerated Learning Program using a corequisite model of instruction in 2007 (Adams, et al., 2009). Results of a study by the
Community College Research Center indicated that students who took co-requisite
courses had higher rates of course completion (Adams et al., 2009), which propelled the
adoption of corequisite models across colleges in an effort to improve instruction and
pass rates. In 2016, a national survey indicated that one third of community colleges
offered corequisites in reading and writing and 16% offered corequisites in math
(Rutschow, Cormier, Dukes, & Cruz-Zamora, 2019).
In 2015, Tennessee became the first state to implement a system-wide corequisite
reform. To examine outcomes of this reform in the 13 community colleges under
Tennessee Board of Regents (TBR), Ran & Lin (2019) drew from data from 2010-11 &
2017-18 and used regression discontinuity to compare the effects of corequisite
placement for students who were slightly under the threshold for college readiness and
prerequisite remediation and direct placement into college-level courses. The study
highlights the success of corequisite courses by showing that students in these courses
had a higher percentage of completing math (15%) and English (13%) by the end of their
first year. The success of the courses indicated that 55% of community college students
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who took a corequisite in mathematics received a passing grade in their credit-bearing
mathematics class, with 52% passing in their first semester, indicating a significant
increase from the prerequisite model of 12.3% in an entire academic year. Similar results
were found for writing courses. The passing rate of students taking writing courses
doubled from 30.9% to 61.8%, with 58.7% passing during the first semester. Over 70%
of minority and low-income students achieved passing grades when taking corequisite
courses (Denley, 2016). While the researcher also noted that the effects of corequisite
courses remained positive and substantial for a longer period of time, the effects also
appeared to diminish over time, influencing persistence and degree completion.
Logue, Watanabe-Rose, & Douglas (2016) conducted a study at the City
University of New York with 907 students from three community colleges using a
randomized control trial to assign students to either a developmental algebra course or a
college-level statistics course paired with a weekly workshop taught by an upper-level
undergraduate student. Results show that 55% of the students who took the college level
statistics course with the workshop received a passing grade, indicating a 16 percentage
points increase of students passing within one year. Results also show that students taking
algebra on average accumulated 16 credits and students who took statistics accumulated
about 19 credits, and were 8 percentage points higher to graduate than students assigned
to algebra courses.
Assigning extra time to support class instruction has also been found significantly
helpful in increasing student course completion and pass rates (Martin, 2008).
Supplemental Instruction (SI) is such a support and has been designed with the purpose
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of providing additional support inside and outside the classroom to students who require
more support understanding course material (Hoiland, Reyes, & Varelas, 2020). Since its
creation at the University of Missouri-Kansas in 1973, the impact of SI has been
significant in improving grade performance for students who take advantage of this
support (Altomare & Moreno-Gongora, 2018). Gains in retention and overall higher
academic success have also been associated with the high levels of social interactions that
SI engenders (Congos & Mack, 2005). SI provides a wrap-around approach to facilitate
student learning and success. Through study sessions and classroom support, SI Peer
leaders help students develop study habits and learning strategies to succeed in their
courses (Hoiland et al., 2020). In a study conducted between 2015-2017, Altomare &
Moreno-Gongora (2018) compared student performance between courses designated as
SI courses that did not have the support of SI leaders. The study showed considerable
differences in grade performance for students who took advantage of SI sessions.
Students in an accelerated Intermediate Algebra passed at a higher rate when compared to
students who did not receive SI support. On average, over the two years, students who
took accelerated Intermediate Algebra had a 17-point percentage increase of students
receiving an A, B, or C grade.
The positive effects of SI have been significant among underserved groups, in
particular developmental and minority students. Yue, Rico, Vang, & Aquino (2018)
discussed the use of SI using data from 16,297 undergraduate students enrolled in courses
supported by SI. 56.6% of the participants were female, and 66.2% were
underrepresented minorities. Students enrolled in these courses had begun their courses
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with significant academic gaps, but the use of SI helped them perform better, decreasing
the performance gap between disadvantaged and non-disadvantaged students. The
researchers found that students who attended SI sessions frequently had the most to gain.
For students who attended SI sessions 8 times, the performance gap reduced by about
50%, and when SI attended 16 or more of these sessions, the gap almost disappeared. The
influence of peers on students is substantial and suggests that it may be the reason for
students' increased performance.
Boyland, Bonhan, & White (1999) state that given the varied needs and learning
styles of developmental students, the most effective developmental education programs
provide an array of support services that include tutoring, advising, laboratories, and
learning assistance centers. One program that offers a comprehensive and systematic
approach to developmental education is The Accelerated Study in Associate Programs
(ASAP) of the City University of New York. ASAP supports students and contributes to
lower attrition rates by offering free tuition, books, and transportation (Boylan,
Calderwood, & Bonham, 2017). ASAP students benefit from wraparound support in
which advising sessions, mandatory tutoring, and career coaching help students stay on
track. Kazis & Cullinane (2015) state that “advisors, specifically, are best positioned to
steer more students to the appropriate courses for their needs” (p.15). O'Banion (2012)
concurs and states that advising is a critical service in improving students’ outcomes.
Through advising, students are able to get explicit direction and guidance that helps them
determine their educational plans, goals and career interests (Boora, 2015). Using a data
sample that included 896 developmental students over 2.5 years, Levin & Garcia (2013)
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examined the effects of ASAP on student outcomes and found that ASAP students (33%)
graduated at a higher rate than control groups (18%).
Faculty Views of Developmental Students
Developmental education is a central component of higher education (Kozeracki,
2006). Faculty perceptions of underprepared students have a significant impact on
students’ cognitive development, student learning, students’ effort, and outcomes
(Pascarella & Terenzine, 2005; Roksa, Trolian, Blaich, & Wise, 2017). Given that
underprepared students are perceived as lacking the academic skills and knowledge
necessary to succeed in college (Bailey, 2010), having a broader understanding of how
faculty perceive students and deal with issues of underpreparedness is key to delivering
instruction and setting the tone for students’ learning (Deil-Amen, 2011).
Using interviews with community college faculty to better understand the
challenges faculty face related to teaching students in developmental math courses, Capt
& Oliver (2012) found that some faculty characterized students as lacking study and time
management skills to do well in their classes. Others viewed students as not making the
necessary effort to persist in the course. Developmental students also appeared to require
more personal attention and guidance to stay engaged with course material.
Underprepared students were also described as being absent regularly, not having clear
goals, and not monitoring their progress (Mulvey, 2005). In a similar vein, through
interviews with 89 faculty teaching developmental mathematics, Zeintek, Schneider, &
Onwuegbuzie (2014) reported that faculty identified academic behaviors, such as study
skills, attendance, and effort as hindering factors to student success. Lack of positive
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work habits and inability to use feedback to improve their learning were also identified as
detrimental to students’ positive outcomes. Students simply lacked the maturity and/or
discipline to put time and effort into completing homework and staying engaged and on
task. Other faculty recognized situational or “life factors” such as family and work
obligations as also having a big impact on students' success. Childcare presented a big
challenge for students and often resulted in students being absent and falling behind in
their course.
Anxiety and motivation were also found to influence students’ behavior and sense
of self-efficacy (Zeintek et al., 2014). In a study examining mathematics students’ goal
orientations and faculty views of student’s goals, Mesa (2012) pointed out that faculty
view students as being anxious and not motivated enough to succeed in their classes. One
faculty commented “they don’t care if they understand it, as long as they can do it and get
a good grade on the test.... so much of their dislike of mathematics has to do with anxiety.
So I’m sure if they understood it, they’d be less anxious and maybe they wouldn’t hate it
so much. I don’t think there’s a lot of internal intrinsic motivators in a lot of my students,
a good enough grade that they can keep their financial aid. That is a motivator for my
students” (Mesa, 2012, p.23). Zeintek et al., 2014, propose that teaching students selfregulating behaviors can help students feel less anxious and more motivated.
Zeintek et al. (2014) also noted that faculty attributed time delay between college
and high school experiences as one of the factors for placing students in developmental
math courses. One faculty member commented that “even though the student might have
earned passing grades in high school math, he did not take a math course during senior
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year and, therefore, lost some skills” (Zientek et al., 2014, p. 73). Other faculty suggested
that students are also weak in math skills and alluded to the fact the problem stems from
“a lack of a solid math foundation in grade school.'' Students fall behind in their
educational trajectory and for many different reasons they are unable to catch up, making
them unable to understand higher level mathematics such as “multiplication facts,
placement value, fractions, etc.” (Zientek et al., 2014, p. 73). Faculty also see
standardized placement tests as the culprit for keeping students in developmental math.
Students who do not possess the basic reading and writing skills are often viewed
as having no place in higher education (Holschuch & Paulson, 2013). The perception that
students who cannot master American English are intellectually deficient, Salyers (2009)
tells us, is not uncommon among standard English faculty. Results from an informal
survey administered by Salyers in her writing class, show that faculty perceptions of
writing ability are connected to student’s literacy skills and intelligence. Some students
reported being told that they were not college material or were not intelligent enough to
meet the challenges of college, and should not have high expectations for their careers
(Salyers, 2009). Salyers (2009) admits sharing some of these views when teaching
underprepared students. She acknowledges feeling overwhelmed by the behavior students
displayed in the classroom. Students were consistently disrespectful in class, texting,
using social networks, and ignoring questions until she realized that students were just
responding to her impressions of them. She goes on to say that “whatever theories of
language [she] and personal values had informed her teaching approach, [she] was being
confronted by a sickening dissonance in her own classroom, the gap between the person
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and the educator [she] wished to be and wished to be perceived as, and the perception, the
reflection in their eyes, that [her] students were giving back to [her] Salyers” (2009, p.
71).
Faculty expectations and impressions of students may be explained by the fact
that faculty teaching developmental courses often do not have the background necessary
to work with underprepared students. In looking at whether or not faculty had the
necessary preparation to teach underprepared students, Quick (2014) found that 57% of
faculty outside of the Teacher Education discipline felt they lacked sufficient background
to support underprepared students, which indicates that there is a large number of faculty
who need support and could benefit from training. Faculty indicated that to increase their
knowledge they sought out support from colleagues and mentors. Quick (2014) surveyed
182 reading and writing faculty from six institutions (3 public, 2 state, and one private)
and also found that faculty overall perception of responsibility in offering assistance to
academically underprepared students was split. Eighty-two percent of faculty felt that oncampus student learning centers should bear the responsibility for bringing underprepared
students to the academic level that is required of them while 42% felt that faculty should
be responsible. Forty-eight percent of faculty also felt that making accommodations for
academically underprepared students decreased their teaching effectiveness. Faculty
interpreted making accommodations as “dumbing down” the curriculum, which is
confirmed by some of their responses during interviews. “When information has to be
diluted (dumbed down) to accommodate the slowest learners, the typical students in the
class are not challenged enough. Dealing with these problems means that I am unable to
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teach the course material at a level and to a depth that is appropriate for college level
knowledge…Throughout my 32 years of teaching, I have constantly been forced to water
down my courses as the learning ability of the students has decreased.” (Quick, 2014, p.
6).
A study by the Texas Agency’s Developmental Education Subcommittee
concluded that “developmental education faculty should have a high level of skills and
educational preparation emphasizing academic content and pedagogical approaches in
developmental or adult education and/or additional professional development in those
areas (Texas Education Agency, 2007, p.10). Fike (2009) surveyed 614 faculty from four
community colleges, a regional university, an education service center, and two
independent school districts to gauge their experiences teaching developmental courses
and views of what is required in terms of preparation to teach developmental courses. Of
the respondents, 81.8% were predominantly female (64.7%) and white (90%), 65% had a
bachelor’s degree, and the large majority (70.7%) were full-time faculty. Results
indicated that 89% of respondents agree that it would be helpful for teachers to have a
certificate or degree teaching developmental education, which is not a requirement to
teach developmental courses.
Unfortunately, most full-time faculty who teach developmental courses are not
provided with the training necessary to support underprepared students. This becomes a
bigger issue for part-time faculty. The reality is that many faculty teaching developmental
courses are adjunct faculty who are not only underpaid but also untrained (Bickersta &
Chavarin, 2018). In fact, Kirschstein (2015) states that 65% of community college faculty
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are part-time and a large majority often teach remedial, introductory, and lower-level
courses without the training necessary to teach these courses. Many adjuncts are simply
given a textbook and a syllabus and are then asked to teach course sections in classes they
have never taught (Anthony, Brown, Fynn, & Gadzekpo, 2020). The lack of resources for
adjunct faculty creates other challenges that often influence the outcomes of students
enrolled in developmental courses (Yu, Campbell, & Mendoza, 2015). Nevertheless,
Anthony et al. (2020) state that adjunct professors are essential in providing services to
all students who attend open admissions institutions and more needs to be done to ensure
adjunct faculty get the professional development necessary to assist students with
academic under preparation and to help students build the skills that would make them
successful students.
Achieving the Dream (2020), acknowledging the reliance of adjunct faculty in
teaching developmental courses, launched the Engaging Adjunct Faculty in the Student
Success Movement Project involving six community colleges to develop and implement
strategies to engage and support adjunct faculty and to improve students’ outcomes. Led
by a group of administrators and full/part-time faculty at each college, the
implementation of the professional development centered on “generating information
about promising, scalable, sustainable engagement strategies that could be shared across
the national network of ATD colleges.” (p. 27) and was classified into four broad
categories: “facilitating cohort-based faculty experiences, offering orientations and
workshops, strengthening online resources, and improving working conditions.” (p.27). A
survey analysis of part-time faculty indicated that faculty who participated in one or more
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activities demonstrated greater knowledge of campus support services and higher rates of
student referrals to these services. However, when comparing student outcomes for
students who were in classes with faculty who had participated versus non-participating
faculty outcomes were similar, which ATD attributes to perhaps not giving the project
enough time to be evaluated. However, ATD suggests that professional development for
part-time faculty should be designed based on their needs and embedded into existing
institutional programs to engage faculty. College policies that affect the working
conditions of adjunct faculty need to also be examined.
Conclusion
Developmental education is a central aspect of the American college experience.
Created as a pathway to college for underprepared students, developmental education
serves a large percentage of undergraduate students entering college every year. Although
the need for developmental education has historically been debated, concerns
surrounding its effectiveness and need have intensified over the past two decades.
Complete College America (2012) states that developmental education is a bridge to
nowhere and the traditional delivery of developmental education is costly, a barrier to
student success, and leads to low retention and graduation rates. These strong views,
however, are not fully shared among educators and policy makers, and supporters of
developmental education claim that developmental education is central to higher
education because it is the opportunity underprepared students need to gain the skills
necessary for academic work and employment (Astin, 1998; Levin & Garcia, 2013).
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The negative criticism regarding developmental education has been compounded
by results from quantitative research on the traditional sequence of developmental
education which reveal that students are not necessarily succeeding and staying in college
(Bailey, 2010; Bahr, 2013b). Studies show that for students who do persist in college,
completing the sequence can be lengthy and costly (Bettinger & Long, 2005; Jimenez et
al., 2016). Students can take up to five semesters to complete their developmental
sequence, extending their time in college up to six years before they graduate (Calgano &
Long, 2008). The different methodologies and data analyses used in these studies show
consistent and sometimes conflicting results, all of which have served to broaden the
debate on the merits of developmental education. However, Goudas & Boylan (2012)
suggest that these mixed results are indicative of the purpose of developmental education,
which is to get students up to the same skill level as non-developmental students before
taking college level courses. Parker, Bustillos, & Behringer (2010) claim that
developmental education is a complex issue and evaluating its effectiveness is
challenging.
Promoting student success requires new solutions and the implementation and
expansion of new placement and teaching practices. Low pass rates show that there is a
need for new and innovative approaches to developmental education. Typically,
underprepared students were directed to one or more developmental courses based on a
placement test (Hughes & Scott-Clayton, 2011). This method of placing and assessing
students has demonstrated challenges and has not always contributed to positive students’
outcomes (Bailey 2010; Scott-Clayton, 2014). As a single method of assessing college
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readiness, placements tests have not necessarily provided sufficient information to
determine accurate placement (Saxon & Morante, 2014), and have often been misused
and lacked the predictive validity to project how students would perform in their courses
(Saxon & Morante, 2014).
Assigning proper placement is critical to decreasing the amount of time and
money students spend in developmental education. Developmental education courses
typically offer no credit and do not count towards a degree (Jaggars, 2011). To decrease
barriers to student success, institutions, with the support of private foundations, such as
ATD and the Gates foundation, are experimenting with accelerated models of
developmental education. Although limited research has been conducted on these
approaches, early results indicate that these models of acceleration have shown higher
rates of course completion (Adams et al., 2009; Logue et al., 2016; Ran & Lin, 2019).
Along with proper placement and curriculum redesign, providing comprehensive
wraparound services have also been identified as being critical to meeting the needs of
underprepared students. Creating pathways that can increase students’ agentic tendencies
within the context of math can help improve students’ behaviors, motivation, and
classroom experiences. Increasing opportunities for improvement of student agency in
the learning process through a corequisite model and supplemental instruction is thought
to provide a strong foundation for underprepared students. Therefore, examining the
perspectives of students, faculty and peer leaders of this accelerated approach can help
contribute to the limited body of knowledge on co-requisite courses. The research has
shown that the greatest challenge for students in developmental education continues to be
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math (Atwell et al., 2006). Students in need of math remediation tend to pass at lower
rates than students in need of reading/writing developmental skills (Atwell et al., 2006;
Chen & Simone, 2016). Developmental math students are also known to experience math
anxiety and to struggle with issues of motivation (Yadusky, Kheang, & Hoggan, 2021).
These students are not able to keep pace with class assignments and do not ask for help
from instructors or peers (Melzer & Grant, 2016). As developmental students may not be
just struggling with math, the importance of utilizing a multifaceted approach to support
their needs becomes critical. The capacity of accelerated models of development
education in the form of corequisite courses along with other academic supports may help
change the negative effects of remediation and facilitate student success.
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CHAPTER 3
METHODOLOGY
This chapter presents an outline of the methodology and analysis process for this
study. As the literature suggests that underprepared students struggle with persistence and
completion in college, this study examined the impact of the math corequisite model of
instruction and identified common key characteristics and factors that promote agency
and contribute to academic self-efficacy. A qualitative case study method guided this
study, as this type of inquiry provides the researcher with the ability to gain a broader
understanding of the topic under study. According to Yin (1994), a case study is “an
empirical inquiry that investigates a contemporary phenomenon within its real-life
context; when the boundaries between phenomenon and context are not clearly evident;
and in which multiple sources of evidence are used” (p. 23). As such, the aim of this case
study was to fully understand and portray the distinct student characteristics that
contribute to student success in math corequisite courses and the impact that learning
practices and supports have on students’ academic success.
Research Design Methods
A qualitative case study methodology designed was used for this study to
demonstrate the impact corequisite courses have on underprepared students’ sense of
agency and academic self-efficacy. As qualitative research is concerned with how
individuals give meaning and interpret their lives and experiences (Merriam (2009), a
qualitative case study research method served to investigate a contemporary phenomenon
using multiple sources of data to provide and in-depth explanation of the participants’
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experiences. The aim was to understand meanings/contexts and processes as perceived by
the participants so as to understand their individual and shared experiences.
One aspect of the qualitative case study is that it allows the researcher to conduct
an “intensive, holistic description and analysis of a bounded phenomenon such as a
program, an institution, a person, a process, or a social unit” (Merriam, 2009, p. xiii).
This method focuses on the “study of the particularity and complexity of a single case,
coming to understand its activity within important circumstances” (Stake, 1995, p. xi).
According to Stake (1995), case study is not a methodology, but as a choice of what the
researchers choose to study. He describes a case as “a specific, complex, functioning
thing,” or “integrated system” which “has a boundary and working parts” and purposive
(in social sciences and human services) (p. 2). Consequently, this method was selected to
provide a clear account of the phenomenon being examined—the participants’ perception
of agency and academic self-efficacy in corequisite mathematics courses.
Additionally, there are four distinctive aspects that define a qualitative case study,
according to Stake (1995): the methodology is 1) holistic—the researcher is able to
observe the interconnection between objects; 2) is empirical—the research is based on
field observations; 3) is interpretive—emphasizing researcher-subject interaction and 4)
is empathic—the researcher vicariously reflects the experiences of the subjects (Stake,
1995). Since the focus of an interpretive approach is on meaning and interpretation, for
this study, the interpretive qualitative method seemed the most suitable to use. By using
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this approach, the unique and diverse experiences of the participants can be fully
illustrated.
A case study also encompasses three different approaches of analysis, including
intrinsic, instrumental, and collective (Stake (1995). Due to its focus on a specific case,
for this study, an instrumental approach helped explore the participants’ experience
through different lenses to gain a deeper understanding of the factors the impact learning
to inform practice as to how to best promote self-efficacy in these newly implemented
math corequisite courses. Finally, the case study qualitative method also served as an
empirical framework for collecting and analyzing multiple sources of data such as
interviews, focus groups and documents Creswell, 2014).
Research Questions
This study explored the impact of math corequisite courses in the promotion of
student academic self-efficacy. The following questions guided the study:
1. What do community college students perceive to be the characteristics
necessary to successfully complete a math corequisite course?
2. How do community college students who successfully complete a math
corequisite course perceive their agency and sense of academic self-efficacy?
3. What aspects of the corequisite model of developmental mathematics do
faculty, students, and peer leaders perceive as contributing factors in promoting
student success?
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4. What do faculty, peer leaders, and students consider the common challenges
associated with this model of instruction?
Setting
This research was conducted at an urban public community college located in the
northeast in one of the poorest congressional districts of the U.S., where 33% of families,
36% of individuals live at or below the poverty level. Only 13.7% have education at the
baccalaureate level or higher. This community college is one of the 23 colleges in a large
public institution system. Most (90%) freshmen meet low-income criteria and are firstgeneration students who commute to school. The majority (61%) are Hispanic, and
33.4% are African American; 39.2% of the student population is aged 25 or older.
Despite having to overcome personal and financial challenges, 76.9% persevere beyond
their first semester. Greater than 90% of the students are eligible for federal financial aid,
and over 74% are awarded federal Pell grants and 40% of enrolled are awarded state
Tuition Assistance Program (TAP) funding. Many students work full or part time while
attending classes. All students at the college are commuters. To graduate with an
associate degree, students are required to meet their developmental requirements in math
and English. A large majority of entering students (80%) are academically underprepared
and have at least one developmental need. Seventy percent of entering students require
developmental mathematics (Community College in the Northeast Office of Institutional
Effectiveness, Research and Assessment, ND).

77

Participants
Purposeful sampling was used to recruit participants for this study. This type of
sampling is commonly used in qualitative research as it involves the selection of
participants who are able to contribute to the study in significant ways on the basis of
their knowledge and ability to provide information related to the study (Stake, 1995). The
criteria for selecting participants required the identification of individuals who had been
involved in a math corequisite course two semesters prior to this study taking place. The
participants included three distinct participant cohorts: students who took math
corequisite courses and passed with a grade of B or higher, peer leaders who facilitated
study sessions for students in these courses, and faculty who taught corequisite courses,
as well as the chairperson of the math department. The participants included: eight
students (table 1), eight peer leaders (table 2), and eight faculty (table 3). In total 24
participants were interviewed.
Table 1
Students Demographics
Name
(pseudonyms)

Gender

Major

Credits

Grade
Earned

Arena

F

Liberal Arts

32

A

Diego

M

Computer Science

13

A

Estrella

F

Dental Hygiene

14

A

Luna

F

Nursing

14

A-

Mar

M

Criminal Justice

14

B+

78

Omar

M

Computer Science

7

A

Sam

F

Liberal Arts

Graduated

B

Sergio

M

Dental Hygiene

26

A

To identify participants who met the purpose of the study, the supplemental
instruction office provided a list of 68 students who had passed the corequisite courses
with a B or higher between the spring 2020 and fall 2021. They also helped collect the
peer leader and faculty information and provided contact information for all participants
who met the characteristics appropriate for the study. The peer leader list included 14
peer leaders who had provided support in the course and 9 faculty who had taught the
courses from which the students were identified. The chairperson, who led the course
design team for the corequisite course was also invited to participate.
Table 2
Peer Leader Demographics
Name
(pseudonyms)

Gender

FT/PT

Highest Degree

Yrs. Peer Leader

Carlos

M

PT

BS

2+

Cedric

M

PT

Senior

<1

David

M

PT

BS

2+

Isaac

M

PT

MS

2+

Maria

F

PT

Senior

2+

Mario

M

PT

BE

2+

Maryam

F

PT

BA

2+
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Sofya

F

PT

AA

<1

Participants who met the requirements were sent a note via email requesting their
participation. The email to each cohort: students (Appendix E), peer leaders (Appendix
F), and faculty (Appendix G) described the study and delineated the purpose, length, and
time commitment required to be part of the study. Participants were asked to be available
for the entirety of the study and were reminded that their participation was voluntary and
would be based on their availability to become involved in the study. The emails
encouraged each participant to contact the researcher with questions about the study. The
emails also included a digital Request to Participate form, which the researcher used to
collect demographic information for each participant and as a consent to schedule an
interview. The digital form prompted participants to either select the best time for an
interview based on dates provided or to schedule an interview at their convenience.
Participants who completed the digital form indicating their consent to participate were
sent a calendar invite and a ZOOM link specifying the time and date for the virtual
interview. Creswell & Poth (2016) assert that the intent of qualitative research interviews
is “to understand the world from the subject’s point of view, to unfold the meaning of
their experience, to uncover their lived world” (p. 164). Therefore, to provide a detailed
explanation of the participants' experience, a total of 23 interviews and 6 focus groups
were conducted during the months of January and February 2022. Individual interviews
were conducted first and each participant who was individually interviewed was also
invited to participate in a focus group.
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Table 3
Faculty Demographics
Name
(pseudonyms)

Gender

FT/PT

Highest Degree

Yrs. Teaching

Ada

F

FT

PhD

30+

Alan

M

PT

MA

5-10

Albert

M

FT

MA

20-29

Eric

M

PT

MA

5-10

Euclid

M

PT

MA

5-10

Oliver

M

PT

MA

20-29

Rene

M

PT

PhD

20-29

Sophie

F

FT

MA

5-10

All participants signed a digital Informed Consent form (Appendices B (students),
C (peer leaders) & D (faculty) prior to being interviewed. The Informed Consent form
delineated (a) the purpose of the study, duration, and procedures; (b) procedures for
opting out before and during the study; (c) factors that could influence their involvement;
(d) research benefits; (e) confidentiality and anonymity; and (f) contact information for
questions about participants’ rights and the research process. The Informed Consent form
provided the participants with a document that detailed all the information about the
study, and also served as a commitment to become an active participant in the study
(Creswell & Poth, 2016). The researcher and each participant kept a signed copy of the
Informed Consent form.
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Methods of Data Collection
To understand how participants perceived their experiences in corequisite courses,
the study incorporated a few methods of data collection, including interviews and focus
groups. This is consistent with Creswell (2014) views of data collection which
emphasizes that the best way to collect data in a qualitative study is to interview, observe,
and document. These methods, Creswell (2014) suggests, help the researcher explore the
case fully given that the researcher is the central instrument of data collection and the
primary lens through which the topic of interest is explored. With this in mind, the
researcher mainly used individual semi-structured interviews to collect data. Focus
groups were also conducted but served as a complement to the individual interviews.
Interview protocols were developed and interviews were conducted with students, peer
leaders, and faculty to explore their perceptions of factors that contribute to academic
success in math. Document analysis also served to make sense of the data.
Interviews
Seidman (2006) states that when people tell their stories they are giving access to
their consciousness, providing a glimpse into their thought process and behavior. As the
researcher was interested in exploring the multiple experiences of the participants,
interviews served as the primary pathway to access their multiple realities and
perspectives. However, Stakes (1995) cautions that purposeful and meaningful interviews
require the creation of questions that fit the research topic. To this end, open-ended
questions were selected for their flexibility and range of scope to collect deeper and more
thorough information. Through open-ended semi-structured interviews participants were
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encouraged to share their personal experiences related to their roles as students, faculty,
and peer leaders. Open-ended questions were presented in a sequential order and were
consistently used during interviews to facilitate normal conversations to allow
participants to comfortably describe their realities (Creswell, 2014) and tell their stories
about their experiences, as each one of them had a unique experience to share (Stake,
1995). By using open-ended questions, the researcher was able to gather descriptive data
that represented knowledge of how agency and academic self-efficacy is promoted in
corequisite math courses. The interviews with all participants lasted between forty-five
minutes to an hour.
As COVID guidelines were still affecting in-person meetings at the institution
where the study took place, semi-structured interviews were mostly virtual and were
scheduled based on the participant’s availability. Two interview protocols were created:
one for students (Appendix H) and another for faculty and peer leaders (Appendix I). The
interview protocols generally consisted of six to seven questions. All interview protocols
described the purpose of the study, issues of confidentiality, and procedures for opting
out, and included a concluding statement thanking each participant for their input and
insights. All interviews were video-and audio-recorded on ZOOM. Three interviews were
phone interviews, which were audio-recorded. Field notes were also taken to serve as
backup in the event that the digital recordings were lost or faulty (Glesne, 2016). To
protect the identity of the participants, each participant was given an identification
number and a pseudonym. Upon completion of each interview, a tracking sheet was filled
out with the participant’s identification data, characteristics, and demographics (e.g., age,
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gender), questions asked, follow-up probes, and special circumstances reminders (Glesne,
2016). To ensure that the data was as accurate as possible, participants were asked for
clarification at different times during the interviews and notes were taken to make
amendments to their transcripts. The recordings were transcribed and reviewed within a
day or two of the interviews.
Focus Groups
Focus groups are considered a great tool for gaining a groups’ shared
understanding of their perceptions, feelings, and common knowledge about an issue or
topic (Peterson & Barron, 2007). Just as with the individual interviews, the focus groups
helped generate rich data, as participants had the opportunity to exchange ideas and
respond to comments in great detail. The interactive nature of the focus group allowed
the researcher to gather a wider range of information and ideas that complemented the
information gathered through individual interviews
According to Nyumbam, Wilson, Derrick, & Mukherjee (2017), it is crucial to
pay attention to the number of participants when conducting focus groups; they suggest
that focus groups should consist of no more than ten participants so that they are easy to
manage. For each focus group, the researcher attempted to schedule 6 to 8 participants as
recommended by Nyumbam et al. (2017). While six focus groups were scheduled for 6 to
8 participants, keeping the focus group size consistent proved difficult; in the end, the
number of participants varied across the groups and was lower than anticipated. Faculty
focus groups consisted of 4 participants in one group and 3 in the other. The peer leader
focus groups held 4 participants in each. There was only one student focus group which
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consisted of 4 participants. An advantage of having focus groups with 3 to 5 participants
was that all participants comfortably contributed and had a meaningful exchange of ideas.
This perhaps could be attributed to the fact that the majority of participants in the focus
group had taken part in individual interviews.
As with the individual interviews, focus groups were conducted using a protocol
consisting of six questions (Appendix J ). All focus groups took place via ZOOM and
were also video-and audio-recorded and transcribed. The focus groups lasted a little more
than an hour. Although complete confidentiality is not possible during the focus group,
participants were still assigned an identification number to use during the focus group to
protect their identities. They were also reminded not to share information with others.
Document Analysis
Documents are important sources of data that are commonly used in qualitative
research. There are a number of advantages to collecting and reviewing documents
(Creswell, 2014). The types of documentation that Merriam (2009) finds significant in a
qualitative study include documents, data, films, videos, photographs, and other artifacts.
The documents collected and analyzed in this study included guidance on developmental
education reform as determined by the institution and the university system, course
syllabi, and other relevant policies.
Researcher Field Notes
Field notes are also considered to be an essential component of qualitative
research because they can provide thick descriptions and a rich context for data analysis
(Creswell (2014). They can also help the researcher to document participants
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impressions, help facilitate preliminary coding, and increase rigor and trustworthiness in
a study (Creswell, 2014). Field notes, (Appendix K) in this study, served to record initial
reactions and ideas as well as to gather descriptive details and portraits of the research
participants. They also helped document personal reflections and bias throughout the
study. In keeping these notes, the researcher was able to stay objective and true to the
participants’ thoughts and ideas and also helped the researcher provide an unbiased
interpretation of the issues under study.
Trustworthiness
Trustworthiness is the process through which the researcher articulates the
importance of various methods (Lincoln & Guba, 1985). In a qualitative case study
trustworthiness is achieved by credibility, transferability, dependability, and
confirmability (Lincoln & Guba, 1985). A characteristic of case study design is that data
can be drawn from multiple sources that can contribute to the promotion of data
credibility and validity. According to Creswell (2014), qualitative validity pays attention
to the accuracy of the data and the approach the researcher uses to collect and analyze the
data to show internal validity and confirmability in a qualitative study (Merriam, 2009).
Lincoln and Guba (1985) suggest that the best way to establish credibility is through the
process of triangulation, a technique of using more than one method of data collection to
show data consistency. Consistently, the researcher attempted to triangulate the multiple
perspectives that were gathered during interviews, focus groups, field notes, and
documents to provide a more complete picture of the phenomenon under study. By
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collecting data from different sources in this case from students, faculty, and peer leaders
repeated findings were corroborated and validated.
Findings were also validated through coding as a means for the researcher to
organize and link the data to determine the emerging ideas and themes and to look for
consistency and diversions (Saldana, 2013). Theory triangulation was shown through the
themes that emerged from coding the data. Lastly, member checking helped determine
the accuracy and dependability of findings. Participants were asked to corroborate
information after interviews were transcribed for accuracy (Creswell, 2014). These
methods were used to confirm and corroborate findings which are consistent with
triangulation methods.
Ethical Considerations
According to Creswell, (2014), the researcher is responsible for protecting their
research participants and therefore must anticipate any ethical issues that may arise
during the qualitative research process. To safeguard the integrity of the study and to
build trust with participants, the researcher adhered to the ethical guidelines established
by the IRB (Appendix A) board.
Open communication allowed the researcher to provide the participants with the
information they needed to make informed decisions about participating in the study
(Creswell, 2014). The purpose and procedures were clearly delineated and a digital
consent form was obtained from all participants. Participants were informed verbally and
in writing that their participation in the study was voluntary and they could opt out of the
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study at any point without any consequences. Participants were also reminded that their
identity and information would be kept confidential and anonymous and that they could
decline to answer any question at any point during the study. The process of data
collection was also shared with the participants.
Data Analysis
Qualitative case study research generally requires the use of a variety of data
collection methods to provide rich descriptions of the topic under study. The data
collection and analysis for this case study was drawn from semi-structured interviews,
focus groups, field notes, and documents. Stake (1995) states that “each researcher needs,
through experience and reflection, to find the forms of analysis [and data representation]
that work for him or her” (p. 77), and the nature of the research being undertaken.
Merriam (2009) further articulates that “data analysis is a complex process that involves
moving back and forth between concrete bits of data and abstract concepts, between
inductive and deductive reasoning, between description and interpretation” (p.176), and
as such, it is fundamental that data collection and analysis are conducted simultaneously.
Accordingly, the data analysis began with the first interview (Merriam, 2009) and
continued throughout the research process as codes were developed and organized into
categories and themes.
The data analysis process involved the transcription of the digital recordings,
identifying and developing codes, and multiple reviews of the data and the coding
process. The first step in the analysis process involved data transcription. Digital
recordings of interviews were transcribed within a few days after the interview to make
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sure that the participant responses were accurately transcribed. The researcher carefully
read the transcripts while listening to the recorded interviews. Transcripts were read
several times for accuracy and clarity. Reading the transcripts allowed the researcher to
become familiar with the data and identify the patterns and themes across the interviews
to create an extensive narrative of the participants’ views and experiences. Attention was
given to word-for-word transcriptions, pauses, and incomplete sentences (Saldana, 2013).
Once all the transcripts had been reviewed, all transcripts were uploaded and
examined using the qualitative data gathering and analysis tool Atlas.ti. This data
gathering tool assisted with organizing and sorting the data from interviews, focus
groups, and documents into categories. Saldana (2013) suggests that to begin the coding
process, the researcher needs to break the data down into small parts in order to evaluate
these parts closely and compare them for similarities and differences. Creswell (2014)
describes a method for coding data in which specific statements are analyzed into themes
that represent the concepts of interest. Codes representing the concepts in the study were
initially identified through a review of the literature on underprepared students’ sense of
agency and self-efficacy and during the transcription process. This start list of codes was
then used during the initial stage of the analysis process. Moreover, coding involved a
careful reading of the transcripts and codes were assigned to various parts of the text.
Next, to keep track and to organize the data, three groups, each group representing the
different cohorts that were interviewed, were created in Atlas .ti. By creating the
groups, the researcher was able to arrange the data in a systematic way, making it
easier to consolidate and to filter the data during the analysis process.
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As a next step in the coding process, the researcher included in vivo coding to
keep the voices of the participants intact and to help highlight the words and phrases that
supported and gave meaning to the data. According to Saldana (2013), a code is a word
or short phrase that helps describe the essence of the data that the researcher collects
through interviews, transcript, observations, journal, field notes, etc. Saldana (2013)
further explains that the process of coding enables the researcher to provide an active
account of the participants’ process in an effort to determine the emerging categories in
the data.
In addition, to condense the data and to make connections between codes, the
researcher created categories and labeled them according to topics. All relevant data were
categorized and labeled according to topics. In order to group codes into categories, the
researcher used the code analysis feature of the software to create code categories and
code themes. Related code words (e.g., doubt, fear) were combined as sub-codes to create
a theme code. For example, “agentic engagement” included responses with words and
phrases with: participation, asking questions, attendance. These codes were then clustered
into themes based on importance and significance. A codebook helped manage, define,
and filter the codes.
After the two rounds of coding, a review of both the predefined set of codes and
codes that had emerged from the data was conducted in order to identify patterns within
the data to help condense the data and create a list of thematic codes. The number of
codes were determined based on how frequent they appeared and how relevant they were
to the study, a process that Creswell (2018) refers to as counting. A total of 27 codes
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were initially identified, which were later revised based on how well they supported the
data. To avoid overlap and decrease redundancy, the code categories that emerged from
the coding process were reviewed numerous times to make sure that they reflected the
concepts that had emerged during the interviews. In instances where a relationship could
not be established between the code categories, new codes were created. Finally, themes
and relevant codes were organized based on importance and significance ascribed to them
and were also condensed to describe the participants’ shared experience in corequisite
courses. The themes that emerged from the data include: 1) Prior Experience and Its
Impact on Academic Self-Concept & Academic Self-Efficacy, 2) Learning Environment
and 3) Attitudes and Traits that Impact Academic Self-Concept and Academic Selfefficacy.
Role of the Researcher
The researcher has been involved in issues surrounding developmental education
since the beginning of her professional career. The researcher began as a Testing
Coordinator, which introduced her to the world of high stakes testing at a community
college, where she saw first-hand the impact these tests had on students’ lives. More
recently, in the various roles she has held in the past few years, the researcher has been
directly and indirectly involved in the implementation and oversight of initiatives to
support developmental students at the site where the study took place, which, according
to Creswell (2014) gives the researcher an insider knowledge of the impact
developmental education has on students; and this awareness and knowledge was helpful
as the researcher had some understanding of the issues being addressed in this study.
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Having inside knowledge was also critical in gaining access to the data since familiarity
with the participants contributed to them being more open during interviews. However,
being an insider researcher has its drawbacks as the researcher runs the risk of losing
objectivity and perhaps show bias. Nevertheless, the way the researcher ensured
objectivity was to be transparent while continuously monitored feelings that arose,
ensuring that all ethical protocols were followed and maintained.
Being transparent requires that one is reflective of their thoughts, feelings, and
actions. Through the process of reflexibility, which Lincoln & Guba (1985) considered
critical to self-awareness and removing bias; as a researcher, keeping a journal proved
essential to staying vigilant and mindful of her thoughts and feelings after each interview.
The journal helped the researcher separate her own thoughts from the participants’ shared
stories. Lincoln & Guba (1985) describe journals as “analogous to the anthropologists
field journals” in that they can help the researcher to stay on track so that findings are
reported based on the data collected. The journal helped the researcher ensure that data
“collection and interpretation was grounded within the context” (Lincoln & Guba, 1985,
p.14) in which it took place rather than on judgment about the context and the topic being
studied. The journal became part of the triangulation process to certify that the
conclusions reached by the researcher were aligned with the data collected from the
participants.
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CHAPTER 4
DATA ANALYSIS AND FINDINGS
This case study explored the diverse ways in which agency and academic selfefficacy are experienced and promoted in math corequisite courses, with a focus on how

such issues lead to math persistence and academic success. Data for this qualitative study
was derived from twenty-three individual interviews with students, faculty, and peer
leaders, and five focus groups: two with faculty, two with peer leaders, and one with
students. The themes emerging from the data analysis process include: influence of prior
experience and its impact on academic self-concept, learning environments, and focusing
on attitudes and traits that impact self-efficacy and academic achievement.
Theme 1: Prior Math Learning Experiences
A central theme that emerged from the data was that one’s self-perceived concept
in mathematics impacts performance and academic achievement. There was a general
agreement across all participants that academic self-concept influences students’
attitude, behaviors and overall academic achievement. To explain the impact of academic
self-concept and the effect of prior experiences on learning and perceived math selfefficacy, the sub-themes of a) affective, and b) cognitive constructs are discussed.
Affective

Collectively, students, faculty, and peer leaders recognized the influence of both
positive and negative learning experiences in relation to students’ perceived math selfconcept and learning. As these negative and positive experiences are the lenses through
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which students interpret their abilities, a number of participants also expressed the need

for a greater understanding of other factors that are at play in shaping these views.
The influence of prior experiences on students’ beliefs about learning was
considered a crucial factor in predicting student success. Students spoke of the effect

of those experience on their academic self-concept and performance, and some, reflecting
on their previous experiences, shared a negative perception of their math abilities and
related the unpleasantness of those experience with feelings of anxiety (“I get nervous
and my mind goes blank”), failure (‘'I took the course and failed before”), and dread
(“math is intimidating. I don't want to take it”). These perceptions caused students to have
self-doubt in their math abilities. For example, Sam, a returning student, who took the
math corequisite course during her last semester before graduating and transferring to a
four-year college to study social work, described her struggles with math and how acutely
this influenced her studies:
I was a Radiology major and couldn’t complete it because of math. I couldn’t
complete the math test and got really frustrated. The first day of classes I was

feeling dread. A young lady raised her hand and said that she was disabled. At the
end of the class, I waited to ask her questions about her disability. She mentioned
dyscalculia—inability to understand numbers. I told her that it takes effort and

how difficult it was for me to do simple arithmetic. The effort causes anxiety, and
my mind goes blank. I realized I had a disorder for which I was shamed and
humiliated, no validation, only critique and ridicule. Nothing positive. This is why

the disorder became more severe. I dropped out of school in 2015. I fought for
94

three years to get a test for disability and got it in 2019. Covid and online classes

allowed me to return to school and graduate in fall 2021.
Other students commented that the long-lasting negative effects of their math experiences
made them feel vulnerable and afraid of being perceived as inadequate. The sense of

helplessness students brought into the classroom is exemplified by Estrella, a single
parent of two in the dental hygiene program. While she had not thought of going to
college right after high school, Estrella was in her second semester and was pleased to
have made the choice of going to college as an adult student. However, after learning that
she needed to take math she became concerned and was very much afraid. She expressed
her concerns, saying that “when they told me that I needed to take algebra. I was freaking
out. I did not have any expectations for myself. I was praying to do well in school. I was
overwhelmed the first semester.”
Another student named Arena, a liberal arts student in her third semester who has
four children, shared a similar feeling and was initially worried about failing the course
once again because of her previous experiences with failure. Having passed the class this
time, she was able to express her disappointment with how her previous professors had
responded to her when she needed help:
“I did not do well in math twice before passing this class. I’m not naturally good

at math but the textbook helped me. In my previous classes, the professor did not
help me. They said just do it. It was different this time.”
Faculty member Oliver also commented that feelings of inadequacy in mathematics are

familiar and very common in the classroom. As a seasoned faculty with over 30 years of
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experience, he has come to recognize that one of the challenges students face in math is

that they are convinced that their math skills cannot be improved so they have difficulty
believing that they can learn math. He explained that “we have students who are nervous
and afraid about the class and will tell you, I’m not good at math and can’t do it.” And it
is this type of thinking that presents a barrier to achieving success in mathematics.
Interestingly, Sofya, a peer leader who has been in this role for less than a year, observed
that fear of math is not necessarily what keeps students from performing up to par in the
class. Rather, she stressed that what students “fear the most is making mistakes, which
prevents them from trying.”

However, Isaac, a peer leader who is also a graduate student, claimed that with
the right support and guidance, students’ negative beliefs about math can be dispelled
over time. He offered a view of how students can overcome their apprehension towards

math and explained that “a student who thinks is not great at math can learn. Students
who get anxiety and are afraid can try to be attentive even if math is not a subject they
love.” Ada, a faculty member and the chairperson of the math department with over 30
years of teaching experience, further commented that fears can be minimized by fostering
a supportive learning environment:
When you come from a place that has doubted you, it is difficult for the student to
believe they can do it. if you show them that they can do it with support and
guidance and you are with the students, and more so with students who believe
they have a deficiency in believing themselves, they can succeed.
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On the other hand, students who had positive experiences with mathematics viewed

themselves in a different light. These students showed confidence and believed they were
“good at math.” They did not question their math abilities and so illustrated their
experiences very differently from those who did. These students demonstrated a high
level of satisfaction with the level of engagement and joy they experienced in the process
of learning new material. Omar, a second semester computer science major seemed to be
unchalleged by math as he was interested in the subject. He commented that “it was not
easy or too hard. I like math a bit so it was easier for me. I know what I have to do.”
Similarly, Luna, a nursing student, showed great satisfaction with her math abilities and
embraced the idea that she “has always been good at math. Math is easy. I’m a fast learner
and find things easy to understand.” This keen sense of confidence was also shared by
Mar, a criminal justice student who explained, “I feel that math is not as difficult as

people make it seem. You just need to focus.”
A few faculty members also observed that students who tended to have some
basic knowledge of mathematics showed a positive attitude towards math. Faculty

member Albert observed that these students are quite willing to participate and show
what they know. He explained, “students who come to class with a basic knowledge of
math are curious about math and contribute more in class.” Notable differences in student
behavior were also acknowledged by Maryam, a peer leader, who stated that students
who trust their math abilities “bring questions to the SI sessions and share their work
during the session.” She also stated that confident students are more prone to offer
feedback to other students.
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Cognitive

A wide range of different cognitive factors were also associated with success in
mathematics. A small number of faculty members highlighted the fact that there are many
distinct factors that influence teaching and learning math. Memory and forgetting are key

among those factors. They associated the differences in students’ math performance in
terms of memory, processing, and forgetting. Mathematics is built on prior concepts and
procedures. As such, students who have forgotten these concepts and procedures have a
hard time learning new material. This statement was made by Sophie, a full-time faculty
member, who is also the course manager for the co-requisite course:
If you are in the art or English field you are going to forget. But when you come
to college, you decide, well, when I went to school and my concentration was
writing, but now I decide that I need engineering, of course all the math
background would be missing and even if you want to be an engineer and if you
don’t practice this every day it is gone. If students don’t practice math they tend to
forget. The course is designed with the expectation that students bring some

knowledge of math but the truth is that the math is not there. It’s gone. We don’t
know if the student just forgot everything they learned in high school or came
from another college and the longer the time the less content they bring to college.

Time creates a barrier. Is more complicated than we think. Is like being
introduced to chemistry and biology. I don't have the key words for it. Relearning
takes time, especially when looking at the way it has been learned the first time.
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This sentiment was also shared by Estrella, a student, who had quit school and did not

feel prepared to be in college. She described her experience by stating that she “had quit
school and it took like fourteen years off and I got worse at math. I had to relearn
everything.”
Another factor considered significant to math achievement, according to Rene, an
adjunct faculty with a Ph.D. and over 20 years of experience teaching, involves an
understanding of students’ experiences in lower levels of math. He explained that
students are deeply shaped by their mathematical experience in primary and secondary
school. Both students and faculty “need to be aware that the types of experiences that
students have encountered, starting from elementary school, have an impact on students’
learning. Students who have in their minds that they are not good at math, see math as
something that only smart people can do.” He further explained that “this type of belief

perpetuates the feeling that you are not good at this, making it more difficult for students
because they don’t even externalize this feeling and when you don’t externalize this [it] is
very difficult for the professor to read you and difficult for the professor to help you.”
Continuing with this idea, faculty member and chairperson, Ada commented that
the gaps that students have in their education are because schools are not providing
adequate preparation for the demands of college work. “Students don’t have the basic
knowledge as they come from low-income elementary and high schools that did not
prepare them.” Euclid, an adjunct faculty with 15 years of experience teaching math,
added that gaps in learning are also the result of students not being exposed to the math
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content needed to be ready for college work, either because “students did not take a math

class before going to college, or because it was not offered to them.” Nevertheless, it is
also important to remember that students are very diverse and have different levels of
abilities. As faculty member Oliver noted:
You have a variety of students. Well, mainly two kinds. Those who have a very
good background that you can start them with algebra class, and they’ll do fine.
Then you have some students and I would say mainly adults, not so many
students who come from high school, these are students who the last time they
took mathematics was 15 to 20 years ago. So, I’m not going to say that they are

not intelligent, but they are lacking the information they need.
David, a peer leader, with two years of experience, also highlighted the diversity that
exists in the classroom and commented that students coming from different backgrounds

experience math differently. He stated that “is different for every student. Sometimes
students come from other countries where participation is not encouraged. It is different
here.”
In general, affective and cognitive constructs of learning mathematics emerged as
major key players in understanding student math self-concept and self-efficacy. The
formative influence of negative and positive experiences with mathematics was
recognized by faculty, peer leaders, and students as having a significant impact in
shaping students’ academic self-concept and outcomes. Positive experiences focused on
students' belief that they were good at math and were open to learning. Negative
experiences centered on the students’ doubts, fears, and lack of confidence in their
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abilities. As many students placed in developmental courses have often experienced

barriers to persistence and completion because of these types of experiences, there is a
pressing need for a greater understanding on the impact these experiences have on
students’ successful completion of math developmental requirements in college.
Theme 2: Learning Environment
As students bring to the classroom a wide range of experiences and conceptions
about their math abilities, a large majority of students, faculty, and peer leaders agreed
that students who thrived are provided with a learning environment that supports their
skill development and confidence by capitalizing on students’ strengths, while addressing
their challenges and misconceptions. A successful learning environment provides
opportunities for 1) classroom engagement, and addresses students ’engagement and
skills development through 2) course design.
Classroom Engagement
By and large, faculty, students, and peer leaders recognized the importance of
engaged learning through purposeful and meaningful activities along with positive

interactions that help develop student knowledge and understanding of math. The effects
of classroom agentic engagement are discussed through: 1) participation, 2) developing
competency, and 3) support.
Participation. Students reported that the reason they regularly participated in
class was because the professor encouraged participation and welcomed students’
comments. Most participant responses recognized that students’ contribution to class
discussion and involvement in the classroom had a positive influence on students’
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outcomes. Participation was defined by the interviewees as students being involved in
class discussions, interacting with faculty and peers, asking and answering questions,
attending the class sessions, and paying attention.
Sergio, a second semester student, noted that to understand the content and do
well in the course it was important to “ask questions and to participate in class.”
According to Alan, an adjunct with over five years of experience, structuring meaningful
instruction to help students understand the material can only be facilitated through
student participation in class. He also emphasized that “participation is important so that
the professor can gauge students’ knowledge and to prepare for the next class. With this
knowledge the professor can better help the student.” An expanded view as to how to
encourage participation was offered by a couple of faculty members during focus groups.
These professors spoke of involving students in problem solving activities to enrich
students’ learning experiences. Faculty member Eric illustrated his method and purpose:
I give extra credit with a surprise quiz every single day. They respond well
because it gives them a chance to be prepared to discuss and show how they
solved the problem. Students who are absent miss this opportunity and fall
behind.
There is more to active classroom participation, according to David, a peer leader with

four years of experience. He explained that active participation “is about students’
personal development.” In his view, “students get more from participating than getting
the right answer.”
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Building on the idea that students get more from participating than having the

right answer, a couple of students reflected on how participation helped them build
confidence. For instance, Omar, a student, alluded to his feelings of accomplishment and
acknowledged that his increased comfort level with math was the result of his

engagement in the class. “Participating helped me understand what I was doing and made
me feel very confident about my abilities.” Mar, another student, expanded upon this idea
by saying that recognizing weakness in math allows "you to improve and feel good about
it.” She acknowledged that “taking part in class discussion is what helped her meet the
demands of the class.” Omar had a similar experience and explained that participating in
class contributed to his increased understanding of math as this “was the only way to
show the teacher that you are trying and, in a way, also of asking for help.”
In contrast, Maria, a peer leader, shared her insights about the impact of a lack of
participation in student learning and morale. She was concerned with the fact that
“students who begin to feel that they don’t understand, they stop participating. Once
students give up in the class they stop asking for help. This is bad.” Faculty member Eric

explained that this type of behavior is common for some students as some students don’t
have the confidence to ask for guidance in the class. He recognized that some students are
reluctant to ask for help because “they are afraid of participating because they don’t want
to show that they don’t get it.” David, a peer leader, also commented that these are not the
only reasons that prevent students from participating. Lack of participation also stems
from other reasons such as “students being shy and embarrassed to speak,” while
sometimes participation is hindered by language abilities.
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Developing competency. A large number of interviewees acknowledged that
students who improve their math abilities use different study skills and adopt new
behaviors to overcome challenges. These students, in their view, make significant
progress because they frequently practice and do their homework. Participants also
asserted that when students do their homework, it allows them to spend more time
practicing and also helps them absorb and process the information they need to build their
skills. Maryam, a peer leader with five years of experience commented that when
students practice “math becomes easier. Doing extra work helps build proficiency in
math.”
Engaging student in classroom activities that support their level of knowledge and
understanding also helps develop their skills and abilities. Faculty member Eric shared
his approach to engaging students in problem solving activities. His method required
students to work through difficult math problems as a group in order to make the content
more accessible and manageable. He explained the reasoning behind his approach, stating
that “I want my students to find the answer when we practice and struggle together. I
want my students to participate in the struggle. I like my students to struggle, because
they think of different ways to solve the problem.”
One practical strategy that participants discussed during focus groups and found

to be beneficial to student development of competency is helping students become
familiar with assignments as early as possible. In their opinion, instilling self-belief in
relation to math capabilities can be accomplished by discussing the importance of

“starting early” as a means of helping students lessen the pressure that doing something at
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the last minute creates. This, in turn, can help diminish the feeling of anxiety students

experience “when they do not have enough time to look at the material.” Isaac, a peer
leader, explained, it is essential to become familiar with what you need to do, especially
for students who need the extra time. Once they get familiar with concepts and processes,
they feel that they can do it.” Peer leader, Carlos elaborated on these views by conceding
that a key to math competency is to “make sure that they understand that they have
control over what they do. They need to try to take different avenues to get ahead and
learn how to problem solve.”
Some students echoed this sentiment by describing the many ways in which their
sense of competence developed during the class. Arena, a student, illustrated what many
of the other students had attempted to describe during the focus group:
I followed the professor's instructions and advice. I practiced every day and if I

did not get it, I used Google to watch videos. I went to Khan Academy. I met with
the professor during office hours, and got help from the peer leader. I listen to
math concepts while in the shower, doing the dishes, cleaning, commuting, and

reading on the app to maximize learning. This helped me understand what I
needed to learn to get the assignments done.
Conversely, as a peer leader named David discussed, students who do not develop math
competency are unable to do so because they “don’t practice and without practice they
can’t really develop their problem-solving skills. They don't give the content enough time
for it to be digested.”
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Another way to help students develop competency is by teaching them the

relevance of math to their lives as this can make a difference on how students relate to
math and their abilities in relation to it. Several participants admitted that it was
important to encourage students to develop a conceptual understanding of mathematics

and made efforts to show them how important this was to their overall learning
experiences. Conceptual understanding, they claimed, allows students to appreciate the
value of meaningful assignments in making connections between ideas and their
aspirations. This view resonated with Sam, a student who commented that students who
understand the relevance of mathematics in their daily lives “don’t think about the work
or class. They think about the bigger picture.” Sam continued to explain that making
connections clarified her purpose for coming to school and helped her understand that
what she was learning in the classroom was related to her long-term ambitions.
Moreover, conceptual understanding of mathematics contributes to engaged
learning. The participants agreed that showing students the application of mathematics
and the way ideas connect can improve student motivation to engage with math. Cedric, a

peer leader, reflected on the positive effects of engaged learning on student motivation by
saying that “students feel knowledgeable when you show the relevance of the class, and
this is key to learning.” Faculty member Oliver shared a similar view by sharing his goal

for doing so: “I want students to learn the relevance of math in their daily lives. I want
students to understand the science behind the stock market. I used the stock market game
where I tried to show the slope of the line going up and down to show linear functions.”
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Oliver also emphasized that students are very capable of learning if they are only able to

trust their abilities:
If students can cross the street, they can be successful at math. It is a matter of
exercise. You need to go out there to practice.” Both peer leader, Cedric and

faculty member, Oliver agreed that, in order to help students to move to higher
levels of understanding, a conceptual understanding of math is needed.
Support
As made notable by all participants, students who did well in the class felt that
they were supported and accepted by their professors. Some of the components of the
class that made students feel supported were feelings of trust, belonging, enjoyment, and
a sense that the faculty were showing patience. Students who were successful described
their experiences in terms of feeling cared for, feeling connected, and having fun with the
activities in the classroom. Support was described by Mar, a student, as professors being
“caring and explaining things right away.”
Trust, Safety, and Patience. All participants recognized that students improved
their level of performance when faculty were responsive and attentive to students’ needs.
Such faculty members were perceived as reliable and trustworthy. Students related that
when they needed support in the class, they turned to their professors because they made
them feel comfortable and safe, helping them improve their overall performance and
sense of well-being. Students perceived trust as the professor taking the appropriate steps
to guide them and to show them how to think about math, thereby increasing confidence
in their abilities. Luna, a student, related how fruitful her interactions with her professor
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were and how much she appreciated the help the professor provided and said that “the
professor took the time to show us and made the effort to explain the problems so that
students could understand.” In addition, Mar, another student, expressed how assured she
felt by her professor’s efforts when she did not understand:

The teacher helped me believe in myself as a student. The teacher explained
things clearly and was responsive. The teacher broke down the problems and used
other problems to show so that students could understand. This was done all the
time.
Students also acknowledged how much they valued the attention they received from their
professors, which engendered feelings of trust and ease in the classroom. There was
constant communication with students, as a student named Estrella illustrated, “the
teacher was really supportive, answered emails, and worked with the peer leader to help
me.” This viewpoint was shared by several other participants during focus group
discussions. For example, Isaac, a peer leader, reflected that “to get them there, I give
them a lot of tools and respond to their inquiries right away because it is important for the

student who is not great at math to know they can learn.”
Participants also associated trust with faculty demonstrating patience in the
classroom. They explained that the professors who demonstrate patience and give

students the time and attention they need create a positive learning experience for
students and this builds students’ confidence and trust in their professors. The
participants also emphasized that patience is an essential characteristic for supporting
students, especially for students who may require more extensive explanations and extra
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support inside and outside the classroom. As many students bring to the classroom

feelings of anxiety and fear, a professor who exhibits patience can have a profound effect
on students’ performance and persistence. In the participants’ view, patience is defined
by the professor's willingness to be flexible and adaptable to students’ needs. Faculty

member Alan summed up patience as a characteristic that is “mportant to have for
students to learn. If you are not, you can discourage the student. And you don’t want to
rush anything. You have to be flexible and patient with how you teach. You must take
time to prepare.”
Moreover, patience is necessary to support students’ efforts in the class, Faculty
member Ada continued to say that “you need to be deliberate and mindful and to look at
the student from the perspective that there is much you can show them with patience.”
Patience is also about being flexible about providing students with the opportunity to

learn at their own pace so as to be able to connect with the material. When faculty show
patience and understanding, students trust the process, the faculty, and themselves. As
faculty member Euclid explained:

I create opportunities for students to learn at their own pace so that they can do
well in class. Students respond well to this technique. Students read by themselves
first then they practice on their own. We then review the material together before

they do problems on their own. We take the time we need.
However, it is not enough for faculty to have patience to help students succeed. Students
also need to cultivate patience so as to be able to achieve, according to Faculty member
Rene. He explained that “students also need to have patience with themselves to learn
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mathematics.” At the same time, he reflected that "sometimes it is very hard to convey to

students that learning math is about patience and understanding that everyone is not at the
same level and that math is hard and it is ok to struggle.” Moreover, Isaac, a peer leader,
indicated that understanding the importance of patience can also help students develop
trust in their abilities. “Patience is recognizing that you need time to understand and rest.
Students need to give themselves enough time to rest to clear their minds. This helps to
minimize feelings of frustration and be open to challenges.”
Other participants affirmed that giving students the space to share their
frustrations and anxiety was equally important in building trust. Faculty member Euclid’s
approach to making sure students felt at ease involved “giving students the opportunity to
express and share the feelings they are experiencing. When you do this, students become
familiar with you and know that you are there to help them.” He stressed that this is even

more significant “for females” as they “tend to display more anxiety than males.” Faculty
member Euclid went on to discuss that:
Students need to know that they have the potential to do well in class. You need
to be honest and transparent and tell students what it takes to pass the class. They
need to know that they might not have the skills but we can make them accessible
to you but you need to do your part.
Adding to this comment, faculty member Rene recognized that being clear with students
is important to help them “believe that they can do it.” Building trust also requires faculty
to have clear and consistent expectations, As Isaac, a peer leader, indicated:
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It is important that students understand the course and what is expected. When

you tell the student what they need to do and that they can do it, even when it is
hard and that failure is part of learning, students develop trust and confidence.
The same peer leader also stated that students need to also know that “you are putting
effort and energy in helping them. If students know that you are putting effort, they put it
in as well.”
Unfortunately, when this does not take place, students are left feeling unsupported
and isolated. Diego, a student, who did not feel supported in the class, related his
experience with feelings of frustration at not being able to connect with the professor. “If
you don't understand, give students the time and attention they need. Professors should be
a bit more responsive.” Sophie, a faculty member, concurred with this view by stating
that “not everyone is able to allow students to show what they know.” This problem, she

explained, can leave students emotionally disconnected and feeling that faculty “do not
care.” Trust and patience are the foundation for building and increasing students’ sense of
competency and safety.
Relatedness/Belonging. Several students, faculty, and peer leaders agreed that
the professors with the greatest impact on how well students did in the class were
responsive and connected with them both inside and outside of the classroom. These
students relayed how their professors made them feel that they belonged and that their
contribution mattered to the class, motivating them to achieve and do well in class.
A key element of the class that made some students feel safe and appreciated was
that their professors were inviting and wanted students to take part in the class. The
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professor created an environment in which students had the freedom “to ask questions as
many times as they wanted.” Mar, a student, pointed out that the “relationship with the
professor and peer leader was great. You knew that they wanted the students to succeed. I
never felt that they were criticizing me.” Sergio, another student, described his
relationship with his professor as based upon having a good connection with the
professor. “I was contributing to the class and somewhat developed a relationship, even
though interactions were very difficult on ZOOM.”
The impact of relationships in making students feel that they belonged was further
recounted by several participants during group discussions. These students described the

experiences that made them feel open to the idea of seeking support and guidance from
their professors. One student, Estrella, commented on the efforts the professor made to
make students feel accepted and at ease in the classroom. She observed how the professor

stayed with students beyond the class time to explain concepts students did not
understand and met students during office hours and/or whenever students needed
assistance. These actions made students “feel that their needs mattered.”
Faculty member Ada, who intentionally made herself available to students,
acknowledged the value of making “yourself available” and creating meaningful
relationships with students as “developing relationships with students is important for
students to begin to develop the sense that they can do it and that they can succeed.” Ada
further explained that “students need someone to remind them that they are capable.. to

keep at it they need to talk to others.” Faculty member Alan added that interactions with
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students need to be meaningful and purposeful for students to feel that they are accepted.

For him, it was important to get across to students that their math difficulties were
acknowledged and understood. As he further explained:
Students need to be put in a situation that is flexible for them to open up and

engage in discussion that leads to learning. We live in a society that is so
judgmental and this prevents students from sharing their difficulties. I usually say
that I’m not here to judge you. I’m here to help you learn the material. This is a
judgment free zone.
Focus group participants continued to say that making students feel that they are part of
the class has to do with “how you present the material” and the level of involvement
students have in the class. Faculty member Rene described the way he promoted
engagement and support in the classroom through a problem-solving activity. He

explained that “students engage in problem-solving activities as a class. This way
students learn how to support each other.” Faculty member Euclid took a different
approach to engagement, stating that students need individualized attention if they are to
succeed. “I speak to them individually. If they are not doing their homework, ask
questions about why they are not doing their homework. Also, I notice when they are not
in class and ask them why they are not there.”
David, a peer leader, conceded that supporting students’ feeling of belonging in
the classroom requires that “students are seen as a person. This makes students feel secure
and respected.” Faculty member Ada concurred and explained the importance of creating
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and fostering a welcoming environment to make students feel acknowledged and

integrated:
Just like they belong in math, we need to show students that they belong in other
spaces. We need to make sure students feel comfortable everywhere. If professors

say a positive thing to students no matter how well they are doing, the professor
creates a positive environment.
Inversely, students who do not have these experiences are often bound to feel
unsupported and isolated, as a couple of students noted. These students shared their
stories with faculty who were good professors but were not necessarily available or
personable. Sergio, one of the students, reflected, “I wish the instructor was more
engaging and likable. It would have been nice if he was more pleasant. He was a good
teacher, though.” Diego, another student, who was not necessarily outgoing and wanted
help, described how hard it was for him to feel accepted. He expressed his
disappointment with how unproductive his efforts to connect with faculty had been. He
explained that he had “tried to be more open with people. I’m not outgoing and making

relationships with professors can be difficult. Professors can help me if they are more
open.” Creating a sense of belonging is therefore important for making students feel
integrated and accepted in the classroom.
Enjoyment. Enhancing students’ performance necessitates the use of creative
teaching and learning techniques that emphasize understanding and comfort with math.
The few students who expressed feelings of enjoyment with math found that professors
exposed them to learning activities that were sometimes engaging and fun. These
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activities made working on challenging math problems easier, leaving students to find the
experience to be enriching and beneficial to their sense of confidence and personal
growth. These students felt proud knowing that they could accomplish the objectives of
the assignment. Mar, a student who had experienced great challenges with math, shared
her feelings of joy by stating, “I am really happy about the growth I have experienced. I
even feel prepared to do other things. When I was in high school I always had a love hate
relationship with math. I used to get mad at myself. I was always putting myself down.”
Similarly, Arena, a student, indicated that what made it possible for her to begin
to enjoy learning math were the activities the professor used in the class. One of the
activities the professor used was a “math murder mystery game which was interactive and
fun.” She enthusiastically shared her feelings of joy in meeting the challenges of the
activity with her classmates. She described it in the following manner, “we would read it

together and discuss the answer together. Feedback on the task and how to solve the
problem was given to us and this was great.” Estrella, a student who was pleased with her
math performance, realized that joy could not only be experienced in math but in other

areas as well:
Once I started to get the concepts, I started to realize that I could enjoy all of my
classes even if they were challenging. I used the same methods I used in math to

be successful in other courses. It is possible to have joy in mathematics. The joy
comes from the fact that I realized I understood. I was proud that I was getting it
and stayed with it.
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Moreover, Sergio, a student, described his sense of accomplishment after realizing that he

had the ability to do well in math. This newfound sense of accomplishment helped him
open up to the joys of math and “began to use different tricks to solve problems and
began to enjoy the activities. It is personal when you accomplish something for yourself.”

Feelings of joy were not exclusive to students; a few faculty members also shared
how their love for math can be transmitted to students. “Math is beautiful,” faculty
member Ada commented. “I want students to see the beauty in it by using different
activities.” This feeling was shared by faculty member Euclid, who commented, “I can do
math all day long. When you love what you do, you spend a lot of time teaching the

students.” Another faculty member, Albert could not agree more, and stated that “when
students see that you are passionate about the subject they see that you put effort and they
want to make the same effort to experience happiness with math.” Albert continued:
If students are happy they can pass the class. I ask a simple question in the class.
How do you feel? Students feel comfortable when you acknowledge them and
create a safe and welcoming environment where they can feel joy. When you have
a bad environment, students reject the subject.”
Therefore, to offset these types of experiences, faculty can show support by giving
students time and attention to minimize their discomfort with math.
Course Design
Developmental education reform seeks to address the needs of students through
an accelerated model to improve students’ outcomes in developmental education
programs. Faculty teaching corequisite courses understood and appreciated the
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implications of developmental reform at their institution. During interviews they narrated

their experiences and their shift in thinking about teaching corequisite courses. Faculty
experiences were conceptualized in terms of the following: 1) curriculum, 2) teaching
strategies, and 3) embedded learning support.
Curriculum. Ada, the chairperson of the department, observed that the impetus
for making changes to the math curriculum was the perceived need to improve student
outcomes. For corequisite courses in particular, the need for a coherent curriculum to
replace a deficient model of instruction required a fundamental shift away from
established practices in the department. The previous developmental sequence of courses
had presented a barrier for many students and finding the right balance between the
content and the pedagogy was no easy task. Faculty member Ada explained that “what we
had was detrimental to students. Our sequence of developmental courses offered no credit
and students spent a lot of time in these courses.”
Revising the curriculum involved many conversations and discussions about what
the changes needed to be, particularly with regards to what needed to be included in order
to better support students’ mathematical abilities. Ada highlighted how building a strong
curriculum required the inclusion of the “students’ perspectives” along with the right
content. She continued to explain that, in addition to consulting with math faculty, the

department also consulted with other departments to learn about the kind of math
students needed to know in order to succeed in other courses. For the most part:
We knew what we would like to teach, but having small conversations and

meeting with professors who had taught remedial courses was key in revising the
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curriculum and reaching a consensus of what to teach; we talked about what

students needed to learn as well as what experiences can help them learn and
achieve the objectives of the course. We are not there yet. There is still work to
do.
In the end, the design team adapted a model “that required students to be in class for
seven and half hours.” This model was one of the suggested design models from which
the department could choose as part of the developmental reform efforts at the university
system.
Like many successful corequisite models, this particular design aimed at
shortening the developmental sequence for students, helping them to successfully fulfill
their remedial needs while getting credit. As such, the reform was designed to reduce the
time-to-degree and costs for students placed in remediation. As Ada explained, “we

wanted the course to support all students, regardless of their previous math experiences.”
Some of the aspects of the corequisite curriculum that were specifically significant to
support students was to make sure that course expectations for students were very clear

and to support and build on their strengths. The course was developed from these goals
and standards with a view to providing remediation alongside college level work; the
alignment of the topics in the course would allow students to meet their remedial needs

while completing college level work. The course also incorporated Supplemental
Instruction so as to provide students with an opportunity to get support inside and outside
the classroom through a study session with a peer leader. In integrating this extra support,
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professors worked with the peer leader to tailor remedial topics to the needs of the

student.
This added support was recognized by a few students as a significant contributing
factor to their success. Diego, a student, recognized how beneficial having a peer leader
was to his success in the course. He explained how the peer leader “helped him not to fall
behind. They are flexible and help you with the things you don’t understand, they have
videos you can watch to go back and understand.” For Estrella, another student, the SI
session was essential to her success for it “allowed her to be better.” And for Arena,
another student, SI was a “recipe for perfection.” She was pleased that there was someone

else she can rely on for answers to her questions, stating that “it was great to hear from
someone else other than the professor. Sometimes things make more sense when you hear
from someone who is relatable.”
Faculty who participated in this study drew from a common syllabus to teach their
courses. The syllabus outlined course expectations, how to communicate with faculty, the
topics covered during the semester, and the different ways students were evaluated and
graded. Alan, a faculty member, commented on the merits of the course and the syllabus:
I would say that the course scaffolds as far as the syllabus and the software.
Mymathlab is very organized in a way that the student can pick up the material. It
makes it easier for faculty to teach. The book that has been put together has been
designed specifically to support learning in an easier way. This makes the course
very cohesive. As an instructor this was a great asset. The course design is top
notch.
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Another important aspect of the curriculum redesign effort was to make support available

to faculty. Faculty member Oliver explained that “we have PD [professional
development] for faculty every semester, although not everyone comes. If a faculty is
having problems teaching the course, the course managers are there to support them.
Faculty are never on their own. Adjuncts are told that the course managers are there to
assist them. He added the following:
The support of colleagues who designed the course is extremely important to
teach this class and to create a great learning environment for students. During the
meeting we can discuss the course content. The course manager tells you what
you can do with the content.
Although support for faculty is available, teaching the course has not been necessarily
simple for some faculty. During a focus group discussion, a couple of faculty members
reported having some challenges with planning for double periods of time, which they
were not used to doing. The reflections of faculty member Rene encapsulated the
experiences of faculty dealing with such issues:

I have to shift in terms of planning. We generally don’t teach double periods. How
do you plan to keep students engaged for a longer period of time? I have plan A
and plan B. I prepare my lesson plans every day and then you see what you need

to do. You can fall behind by the end of the semester.
While faculty perceive that support is available to them, there are still aspects of the
course that are challenging to manage and paying attention to those issues is important.
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Teaching Strategies. Participants acknowledged that to meet the needs of
students who require developmental work it is important to provide them with the
appropriate support to help them develop their math capabilities. They emphasized that
teaching students with various abilities and disposition requires the implementation of a
wide array of different teaching methods and strategies to effectively support learning.
The techniques that faculty members predominantly used were scaffolding, inquiry-based
learning, preferred learning model, and integrated support. Such techniques proved useful
to professors and students alike. As one faculty member noted, using varied techniques
“made me more versatile in my teaching.”

During focus groups, various participants recognized that faculty who made
adjustments to support students’ preferences and abilities stimulated students’ desire to
learn. Luna, a student, explained what motivated her to learn was the idea of working and
sharing with others.“I do not like working by myself. I like working with others to share
ideas and answers. With multiple ideas we can learn with each other. I ’ve been working
in groups, and I enjoy that.” Sam, another student, stated that to motivate students to
learn, students need to be provided with adequate support in the classroom. She
suggested that one of the ways in which professors can show support is by tailoring
learning activities that meet students’ needs, thereby allowing “students to learn within
the parameters of their abilities in math.” The importance of incorporating learning
activities that cater to students ’abilities was further emphasized by Carlos, one of the
peer leaders. He commented that “when professors have students in mind, they support
their learning style and create an environment in which students can learn.” He also drew
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attention to “the message that is being sent to students when their abilities are not
considered. The danger is that instead of encouraging them, students might feel ignored.”
Faculty member Rene recognized the challenges faculty often face when teaching
developmental courses stating that “sometimes it is not easy to support all students, but it
is important to use all kinds of different activities to meet the unique needs of all
students.”
One approach that two faculty members found to be highly effective in their
courses was inquiry-based learning. Faculty member Sophie mentioned that one way to
help students make connections between topics is by using a series of questions that lead
them to arrive at their own conclusions about what they are learning. She explained:
I usually like to find out what the students know before I introduce the topic and
see what the student remembers about the topic before I introduce the rule. If they
can name the topic and can get the main idea from the topic I know what to do
next. I like to hear about how they got the wrong answer. I’m interested in the
wrong answer. I have students explain it to the class.

Mar, a student, explained how helpful this technique was in helping her become more
engaged with what she was learning. She participated more because the professor “made
sure that we were doing our work and then would question our work to make sure we

understood.” She had found what worked for her.
The benefits of scaffolding were also recognized by several other professors who
acknowledged the need to provide students with various levels of support to allow them
to develop the knowledge and skills needed to improve their performance and to
122

gradually master proficiency. The faculty suggested that scaffolding provides students

with the opportunity to review previously learned skills and concepts which they later
connect to new material. A couple of faculty members illustrated the scaffolding
practices they used as warm-up exercises to begin the classes on a frequent basis. Alan,

one of the faculty members, explained his method:
I always start with a do now to connect previous topics to the topic being
introduced so that we can move on to the next topic. Going step by step allows
students to dissect the topic. When students follow these steps, they can see what
they know and what they need to do next to solve the problem and get to the next
level.
This technique also helped faculty member Euclid show students how to solve problems
through a guided activity on how to use a calculator:
I scaffold to show them how to use the calculator. I explain to them how to do it
manually first. I then show them how to use the calculator and tell them to check
the video and scaffold again to make sure they understand. It is important to
accommodate students. I go at their own pace.
Scaffolding made math much easier to understand, according to Omar. As a student,
Omar was able to achieve his math goals because “the teacher broke down the problems”

and also “used other problems to show each step to get an answer.” Diego, another
student, also found this method extremely helpful. He shared that his motivation
increased because the professor made efforts to show the class “the steps to follow and to
know what to look for.”
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Another learning strategy faculty identified as integral to transforming students’

learning experiences was modeling. In their view, modeling challenges students to
consider problems from various perspectives and encourages them to find appropriate
approaches to solve a problem. For example, faculty member Rene said that modeling

can help dispel the idea that math is only accessible to smart students by showing
students “the steps they need to take” to work on their own so as to “become independent
learners.”
Moreover, as faculty Ada observed, modeling is a technique that students can use
to effectively learn in different contexts. She explained that students are encouraged to
learn on their own “when you show them the path to success in solving one problem, then
they can develop approaches to really look and learn from the problem and maybe they
can apply the same concept in different situations.” Maria, a peer leader, also supported
these views by stating that “modeling the behavior that they need to develop, helps them
build confidence. They can do this in other classes, and succeed.” For example, Arena,
one of the students, commented that her comfort level with math increased because the

“professor walked through each step of the problem and I tried to do it the same way and
this helped.” Estrella, a student, was also able to embrace the idea that she could succeed
in college because she “used the same methods used in math to be successful in other
courses.” This realization helped her do well in all her other courses.
Embedded Learning Support. Providing extra support to help students develop
their math skills and content knowledge was recognized as a significant component of
their courses by all faculty and peer leaders. Supplemental instruction (SI), a weekly
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structured study session led by a peer leader, was embedded in the course to provide
academic support inside and outside the class to all enrolled students. Faculty and peer
leaders perceived SI as meaningful and necessary to improve students’ mathematical
skills and performance. For instance, faculty member Sophie reflected on the progress her
students made through the semester by saying, “when students attended the SI sessions
you could see the difference in their grades”
Supplemental instruction benefits and works well for everyone, as participants
acknowledged. All students, and especially students who have the greatest challenge with
math, benefit from the consistent support both faculty and peer leaders provide. During
group discussions, participants narrated the positive outcomes of this model of support in
helping students review and reinforce math foundational skills. Faculty member Oliver
acknowledged that “the peer leader was very important to the class and the students as
they worked together and this helped the student pass the class. You know, two people
are better than one.” The challenge sometimes, faculty member Euclid suggested is that:
The way professors teach sometimes students do not get it. The peer leader is
there to help them understand so that they can complete their assignments. Some
students have one-on-one with the peer leader who understands their difficulties.
They feel comfortable with the peer leader.”

Faculty member Alan added that the reality is that “the class doesn't provide enough time
for students to process everything and students are given the opportunity to work with the
peer leader to discuss more. For peer leaders, the support and guidance they received

from faculty contributed to their development as student leaders and their performance in
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the study sessions. Cedric, a peer leader, described the relationship with the professor as a

mentor/mentee relationship in which “the professor guided me and the students to achieve
the goals for the session.”
Moreover, meeting with the professor on a weekly basis was helpful to determine
how to help the students, as David, a peer leader stated that he “met with the professor to
discuss what was going on in the class. I would reach out to students who were not doing
well and kept communicating with the professor.” Mario, another peer leader, continued
to say that as the professors “know when topics are hard, they gave me problem sets to
work on to prepare before the study session.”

In a group discussion, several students expressed their satisfaction with the help
they received from their professors by stating that professors and peer leaders “helped a
lot” and were available to answer questions during and after class. These students also
highlighted that having this support encouraged their motivation to engage with math.
Arena, a student, shared how pleased she was with the support she received because she
“got a lot of help from the peer leader. The peer leader explained the problems and made
things easier for me.” Estrella, a student, who was also encouraged by the sessions,
remarked that she" went to see him. He was very good and had different ways of solving
problems and made sure I learned.” Consistent with these views, Diego, also a student,
reflected, “I liked working in the study sessions with other students and the peer leader.
We discussed problems and solved them together.” Mar simply stated that she felt

supported by the peer leader because she received the help that allowed her to learn.
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In summary, paying close attention to the beliefs, attitudes, and knowledge

students bring to the classroom is important to students ’engagement and positive
outcomes. Participants agreed that students ’outcomes are dependent on the conditions
and opportunities that are created in the learning environment. It is therefore important to
understand the interplay between the classroom environment, the curriculum, teaching
strategies, and students' support in promoting and increasing students ’competence and
belonging in the classroom.
Theme 3: Attitudes and Traits that Impact Agency & Academic Self-Efficacy
As the data previously revealed that many students entered the classroom with

misconceptions towards math, the corequisite course presented an opportunity to
positively influence students’ attitude. The participants observed that a student's attitude
change was a consequence of the effort students put into understanding mathematics, the

classroom environment that was created, and the relationships students were able to
establish. It is within this context that interviewers also agreed that students’ attitudes,
behaviors, and dispositions are malleable, making it possible for students to modify and
improve their math self-concept and self-efficacy throughout the course of the semester.
For the participants it was clear that students who developed a positive academic
self-concept were aware of what their needs were. Such students, as the research has
established, tackled challenges by being proactive, thereby positively affecting their
motivation and views about learning. The interrelated sub-themes of effort and selfregulation were identified as significant to student performance as each emphasized how
students are able to overcome challenges.
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Effort

The amount of effort and energy students invested on tasks and activities, the
participants found, contributed to students' sense of purpose, direction, and achievement
in math. Effort encapsulates the traits of persistence, conscientious, and resourcefulness.
Persistence. As a positive personal trait, persistence is a consistent predictor of
academic success. Most students acknowledged that their strong commitment to trying
various ways to manage challenging math problems helped them minimize and overcome
their difficulties. They highlighted that what helped them get past their doubts, fear,
setbacks, and disappointments was being consistent with practice and staying engaged
during class. For instance, staying engaged for Estrella, a student, involved “coming
prepared to class, taking notes, practicing. I wasted so many years doing nothing because
I had doubts, but I’m focused this time.” Knowing and understanding what was expected
in the class led Mar, a student, to ask questions. She explained that she “needed to
understand and it was better to ask than to stay ignorant.”
For Arena, working on math problems was a matter of personal satisfaction and
commitment. As she explained that ”it did not matter that the teacher checked my work. I
needed to practice getting better.” What motivated Diego, another student, was the idea
that he had control over his own learning. He expressed how pleased he was knowing that

he was capable of doing the work on his own. “I did not ask for help from anyone. I
needed to push through by myself.” The benefits of keeping up with the work was further
illustrated by Arena who described her method of studying in the following way, “I’m
pretty persistent in terms of what I’m doing. I tend to know why and do it and dedicate
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myself to practicing. I used MyMath lab to practice all the time. It would tell me where I

needed to work on.”
Moreover, practicing helped student Sam regulate the feelings of uncertainty she
frequently experienced while working with math problems. These feelings were lessened

when she realized that having doubts is part of the learning process. She recounted her
experience in detail:
I questioned myself as to how I’m going to learn it. Have your moment of doubt
and push them out one at a time. When I realized that it was not terrible to have
doubts, I looked atmy notes and took time to understand and I also practiced. I got
a bad grade in a test. I only missed it because I wasn't paying attention. And then
this made me to start thinking about what else do you miss, because you're not
paying attention? So now I have notes around my house. Did you read that again?
I would also set up an alarm in my phone every three hours to remind me to focus
and also to take breaks. This doesn't always work because my brain is so lazy but
I keep at it.

In agreement with students’ views on persistence, faculty and peer leaders also
underscored that students who prioritized study time “do well in class and put effort and
time into their studies. They try different ways of solving a problem and spend the time

they need.” In their view, persistence was more notable in females than males, as females
tended to participate more and insisted on getting help. Males, by contrast, were quieter
and rarely participated. For example, Mario, a peer leader, noticed that in his study
sessions “females participate more than males and are more outgoing. Males feel that
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they know so they don’t participate.” Similarly, faculty member Euclid suggested that
women appeared to be “more committed than males and talk a lot more. They ask a lot of
questions and participate. Males are absent more frequently and tend to stay quiet.”
Regrettably, persistence does not always lead to success, Yet, this is not
necessarily a bad thing, according to Maryam, a peer leader. She explained that:
Not everyone who puts effort into practicing achieves competency right away.
Students who do not pass can also be successful. They did their best. The student
is able to see what kept them from passing and they can correct that to do better
the next time.
The same peer leader continued to say that “we learn from mistakes and trying helps to
recognize the mistake.” It is important that students recognized that mistakes are
opportunities to learn.
Conscientiousness. Another personal characteristic that most participants had a
broad consensus on was conscientiousness. Students reported that their success in the
classroom was the result of their tendencies to develop a good structure for studying,
using an organizational approach that met their needs, and a willingness to communicate
with others. During a student focus group discussion, students concluded that a good
structure for studying consisted of effective time management skills, utilizing a calendar,
and frequently checking emails. They stressed that “getting things done” was only
accomplished by setting aside time and space to focus on their studies so as to avoid any
distractions and to stay on task. These same students continued to say that students who
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had organizational skills used their study time efficiently and took control of what they
were doing, thereby ensuring that they spent more time working on the areas that were
giving them trouble. The importance of having a calendar was illustrated by Sam who
noticed a tremendous difference in his performance by “having a calendar and a set
schedule to do homework and all your work was important. You also need to check your
emails to stay on top of everything.” Similarly, Sergio, a student, added that scheduling
study time contributed to reducing procrastination and improved performance. This is
how he described it, “I like having a schedule because it tells you have something to do.
Is having a sense of purpose because I am a procrastinator and this doesn’t allow me to
procrastinate.” However, organization is different for everyone. For students who have
multiple responsibilities, organization takes on a new meaning. According to Arena, one
of the students who has a family to take care of, “when you have to take care of many
things, you do things when you can.”
In a similar vein, in a faculty focus group, faculty outlined that without
organizational skills it was difficult for students to learn and explained that “to learn
anything you need to be organized and take notes, this helps you to recall the information
you need to apply later when you are on your own.” Carlos, a peer leader, could not have
agreed more and emphasized the significance of organization skills, particularly for

students who lack the confidence to overcome their uneasiness with math. “They need to
be organized, and use time management well.” Conversely, during a Faculty focus group,
it was also recognized that a lack of organization was detrimental to student success. The
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difficulties students encounter when they were not organized were summarized by

Faculty member Sophie:
Students who do not do well in class do not have well-structured schedules. The
ones who did not pass were the students who did not do the assignments daily.

They were not committed to the deadlines for homework or did not complete their
tests.
Within the context of teaching and learning, faculty member Rene emphasized the need
for students to develop “an awareness of what it takes to be successful, and what that
means is communicating with me and letting me know the reasons as to why they are not
in class.” This was agreed upon by Mario, a peer leader who stressed the importance of
“staying in touch with the professor” to do well in the class. Estrella, a student,
exemplified these qualities by saying, “it is all about reaching out to the professor.

Communicating with your professor is really important to be successful. if you don’t
communicate they might just think you are lazy.”
However, communicating with professors is not always easy to do for some
students who are conscientious about their work; sometimes, as peer leader Maria
observed, the issue is that “fear of the professor holds students back.” One of the reasons
students don’t approach the professor according to peer leader, Maryam, include the
professors’ inability to be flexible or responsive to accommodate students’ needs. She
further stated that when faculty are not flexible students get discouraged and are more

likely to become isolated. “Professors need to be more flexible and less strict for students
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to be more open to talk to them.” Letting students know that it is ok to express their

voices is important to create open communication with the professors. Mario, another
peer leader, added that professors can make things easier for students to communicate
with them as “not everyone feels that they can talk to the professor. The professors can
send emails to students letting them know when they can meet with students.” When
professors do this, students feel that they have support.
Resourcefulness. A significant number of participants described resourcefulness
as asking for help and using all resources at one’s disposal. This notable trait, most
students found, was critical in reinforcing their sense of capability. The common thread
of being resourceful stemmed from the idea of having help and using a variety of
resources such as peer and faculty support, in addition to having attained the necessary
materials for the class like textbooks and other supplemental materials.
Omar, a student, recognized that “students who are resourceful ask for help.”
Maria, a peer leader, being well-acquainted with this behavior, added that “students who
are willing to interrupt the class tend to get the help they need. These students go to SI
sessions and let you know when they are coming.” However, being resourceful requires
the recognition that help is needed. David, a peer leader, commented that sometimes "it
takes a little bit of time for students to figure out that they need help. Once students
realize that not asking for help can result in negative outcomes, they begin to use the help
that is available to them.”
Admitting that not asking for help presented a barrier to her success, a student
named Estrella began to accept that she might need support from someone else. “I did not
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realize I needed it and I’m now used to it. To make sure I learned, I used every resource
that was available to me. I wasn’t afraid of asking which is not a feeling I have had since
high school.” Student Arena also had to accept that her sense of limitation was extremely
crippling and made strides to get help. She acknowledged that it was important to “accept
the help, you don’t have to carry the load by yourself. [This is important for] adult
learners in particular, who do not have the support system younger students have, as they

have families to take care of them.”
Communication with the instructor was another factor that revealed
resourcefulness. Students used office hours to meet with their professors to get extra help.

One faculty member commented that students in his class went his office hours and asked
to meet with him after the class was over. Students would say to him “professor when can
I talk to you. I want to understand this problem.” Both peer leaders Maria and Mario
reinforced this point of view by stating that students “who did well in math came to SI
study sessions and kept in touch with me and professor.” The same peer leaders added
that proactive students consistently found ways to have their needs met. Additionally,
faculty member Alan spoke of resourcefulness as students using all types of different
math apps to develop their understanding of math. “They are using a range of different

apps.” These resources allow students to learn math at their own pace, contributing to
“students to become better learners and responsible for their performance.”
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Self-Regulation

As a method that has been found to help individuals manage their emotions,
thoughts, and behaviors, self-regulation was recognized as an effective mechanism for
improving students' math self-concept and efficacy by most participants. Self-regulation,

the participants explained, helped students develop a sense of autonomy and provided
opportunities for students to clarify their goals, further influencing their motivation and
mindset.
Autonomy. Most students expressed feelings of satisfaction and pride knowing
that they could exert some control over how well they performed in the class. Their sense
of autonomy was evident in the choices they made to monitor their performance and to
make decisions about their level of involvement in the course. Taking notes,
participating, practicing, and studying were some of the study skills students found
instrumental in helping them with their overall performance. In her efforts to strengthen
her understanding of mathematics, Estrella, a student, explained her process of staying
current with the course material and stated that she “did not wait until the professor told
us what to study. I printed the syllabus, and I noticed that sometimes the professor did not
follow it. I was ready anyway.” Arena, another student, expressed how glad she was to
have the choice of exploring different avenues to improve her math skills and knowledge
stating that “I needed to understand what I was being taught, and the professor helped me
and answered all my questions. I will also go and work on problems that I found online
until I got the concept.” Sam described her sense of autonomy a bit differently than the
other students did. She found that what worked for her was planning and studying on her
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own. In this way, she was also able to monitor her own learning. She planned her study
time and selected the topics she wanted to study for the day. “I did this a lot. You have to
put in the time to get better.”
Some participants also suggested that autonomous students are aware of their
limitations and find ways to work through them. Autonomous students demonstrate
qualities like those of Estrella, who related her process in the following manner: “I did not
understand the concept right away and asked the professor and the peer leader for help.
Sometimes the peer leader stayed for a long time explaining. He knew how to help me.”
This was further supported by Luna, a student who stated that:
The material was overwhelming and scary but as the days went by and you
continue to work things get easier with more practice. I took the initiative on my
own and bought MathXL to practice. It broke down the problem and helped me
learn. Other students don’t buy the things they need and don’t do well.
Similarly, a student named Jasmine found that this kind of approach was helpful to her as
well. She bought the book she needed and started to prepare ahead of time. “If I have the
right tools, I know I will do well. Buying the textbook made me more prepared to do well
in class.”
However, not every student is able to take charge of their own learning.

According to David, a peer leader, there are some students who work on their own
because they “think they can do it alone and just watch others get help, but they do not do
well in the class. These students then start to miss classes and eventually completely stop

coming.” Maryam, a peer leader, added that to get good grades in the class it is not
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enough for students to just rely on the professor and peer leader. “Students need to begin

to do it on their own to pass the test,” she stated.
During a focus group, faculty arrived at the conclusion that the classroom
dynamics they create can serve to promote student autonomy in the classroom. They
found that encouraging class participation and engaging students in group activities
helped students monitor their own learning. Such engagement in proactive behaviors,
according to faculty, empowered students to determine the level of involvement that they
would have in the class. Faculty member Eric provided an example of how students drew
on their math abilities and engaged with each other while attempting to solve a math
problem. He explained that students “are motivated to work on problems first and then
they are asked to show the class. Once students can share how to solve a problem, they
can do it on their own.” This gives them confidence and then they are prepared to work

on their own and contribute to the class.
Goals. It was generally agreed by most participants that having defined goals
provides direction and helps students clarify their intentions for being in college. Students
reported that what helped them perform better in school was having a sense of direction
and clear goals. Carlos, a peer leader, stressed the importance of having clear goals. He
stated that it is essential for students to have clear goals as “goals give students a sense of
direction, like a GPS.” Similarly, Luna, a student, commented that having a clear
roadmap is what helps students define and reach their desired goals. Reflecting on her
intentions for choosing to attend college, Luna, a student, commented that:

137

Goals help you do what you need to do. If you don't have a goal, it is important to
ask yourself, what do I need to do right now? I break down goals into small steps
to be able to achieve and avoid procrastinating.
Mar, another student, stated that having a plan helps set realistic goals. “I always plan
everything in advance. It doesn’t always work but you have to plan because it is
important to have a plan to figure out what works for you.” Similarly, Omar, a student,
commented that goal setting serves as an affirmation to taking the necessary steps to stay
on track. He said that “even if you don’t know what direction you are going, it is better to
have some plan. My goal is to study math or accounting; although, I’m a bit undecided,
my goal is to finish.”
Goals were also connected to personal achievement and satisfaction. Estrella, a
student, recounted how after high school she had wasted so many years doing nothing. It
took her 14 years to return to college because she had doubts about her abilities. Her
motivation for returning were her children. She explained her reasoning by saying, “I
want to be a role model for my children. I want them to know that having an education is

important and getting it when you are young is important.” Sergio, a student who did not
go to college right after high school, expressed that it is important to establish a direction
for learning, “I want to be done with school by the time I’m 32. I know now what I really

need to do. Let's get good grades to achieve that.” By contrast, Luna, a student, started
college right after high school and had always wanted to be a nurse. Her goal was to work
in a hospital and this was the motivation that continued to push her to do well. Mar, a
student, further emphasized that having clear goals made things easier. She had had a
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clear goal since high school, and she was working hard to attain it. For Mar, having a

goal was a matter of commitment and pride:
I’m the first person in my household to go to college. My goal is to be
academically successful for my family. My long-term goal is to go to a senior
college. I want to go out of NYC to travel and to be independent. I want to branch
out.”

Students finally concluded that having clear goals led to positive outcomes in their
overall academic success.
Mindset. Many of the students reported a shift in their attitudes in relation to
math by the end of the semester. Students noted that their achievement in math resulted
from efforts guided by a change in their perceived skills and abilities. Students who had
shown doubts and fears at the beginning of the semester were able to develop study skills
and behavior that allowed them to successfully complete the course.
One student named Diego shared that it was important to take advantage of the
opportunities he had been given in going to school. He explained that, although his
confidence level at the beginning of the semester was not great, he “needed to develop a
mindset that makes you go the extra mile. I want to make good with what I have been
given.” Sam, another student, acknowledged that it was crucial to have a success-oriented
mindset to achieve. She explained that, while she had successfully passed the course, she
had struggled during the entire semester. But she ultimately managed to do well in the
class because she came to perceive her abilities in a different way. She explained that she
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was happy to understand that “sometimes some things just take more time to learn, but I

understand myself better and I now see myself with compassion and accept that I am not
good at something but I tried.”
Moreover, Arena, another student, attributed her improved relationship with math
to a change in her mindset. She described her new way of thinking by saying that “my
mindset is different. The way you look at yourself and your abilities. If I had any doubts
the first semester, I no longer have them. I keep a positive outlook and do the work.”
Cultivating a growth mindset is possible but requires effort and application, according to
Mar. She talked about how becoming aware of what she needed to do helped her change
the way she saw herself:
The biggest switch in my mind was to pay attention if I wanted to build my skills.
I needed to take time.” Estrella, a student, also recognized the importance of effort

in developing a growth mindset, “you need to show up at the race and do it to get
mentally and physically ready to be in class. Sometimes you have to adjust and
keep going.
Other comments about mindset revealed that participants seemed to recognize that a shift
in mindset can improve students’ perceptions of themselves. Sergio, a student,
commented that developing the “type of mentality that learning math requires” was
achievable with practice; he came to believe that he was “smart and capable to succeed at
math.” This way of thinking exemplified what peer leaders and faculty believed to be
necessary for students to succeed. Faculty member Alan expressed that students need to
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believe in themselves and need to “come [to college] with the idea of learning. Students
who make excuses are not successful.” Mario, a peer leader, concurred that students “who
are open and have a mindset that they need to try to learn tend to do well in the class.”
Finally, although students' abilities in math significantly varied, succeeding in
mathematics, in addition to requiring a supportive classroom environment, appears to be
linked to students' intrapersonal aptitudes and agentic behaviors of persistence,
conscientiousness, resourcefulness, autonomy, goal setting, and growth mindset.
Conclusion
The findings and themes in this chapter represent an analysis of the data collected
from interviews with students, faculty and peer leaders. The first research questions in
this study sought to identify underprepared students’ personal characteristics that
influenced their self-concept and overall academic performance in a math corequisite

course. Developing competency, persistence, conscientiousness, and resourcefulness
were the personal traits that most participants associated with an increased students’
sense of agency and academic self-efficacy. Research question number two examined the

impact of students’ perception of their own agency and academic self-efficacy, and how
it related to their ability to successfully complete the course. The general consensus
among those interviewed in this study was that in order for students to achieve high

levels of performance, they needed to have autonomy, clear goals, and a learning
mindset. Research question number three explored instructional factors that contribute to
student engagement and learning. Among the factors identified as essential to promoting
students' engagement, learning, and a sense of belonging were the creation of a
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welcoming learning environment and the use of student-centered pedagogies. The final

question inquired into the challenge related to the corequisite model of instruction, with a
keen awareness of how this model was recently implemented in the math department
where this study took place. Adjusting to a new course structure and teaching different

levels of skills and knowledge were considered a challenge.
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CHAPTER 5
DISCUSSION AND CONCLUSION
The purpose of this case study was to describe the experiences that underprepared
math students encountered while taking a math corequisite course. Specifically, this study

attempted to identify key students’ characteristics and learning experiences that
contribute to an increased sense of agency and academic self-efficacy in math. The study
sought to address four research questions through three different themes that emerged
from interviews with students, faculty, and peer leaders. The first research question
aimed to identify characteristics that students display in the classroom that were central to
promoting their academic success. The second question examined how students
perceived agency and academic self-efficacy. Question three focused on the factors that
impact learning in math corequisite courses. The last question intended to address
common challenges in the corequisite model of instruction, as this model has been
recently implemented at the institution where the study took place.
The effectiveness of developmental education has long been debated within
higher education (Bailey, 2009). This argument needs to take into account the critical
component of students’ perspectives on what supports their needs. Therefore, participants
were deliberately selected to provide a more comprehensive interpretation of the factors

that contribute to the overall success of students in developmental education. The three
broad themes that emerged from the data explain the ways in which students are impacted
by developmental education: 1) prior math learning experiences, 2) learning environment,

and 3) attitudes and traits that influence self-concept and academic self-efficacy. The
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prior math learning experience theme addresses the manner in which positive and

negative experiences impact underprepared students’ perception of their abilities, and
how it influences their overall success in math courses. The second theme discusses the
learning environment. In doing so, it looks at the importance of encouraging faculty to

create positive relationships with students and use student-centered pedagogies and
learning activities to engage students so as to create an environment where students feel
that they belong and are accepted. Lastly, the third theme focuses on students’ attitudes
and traits that promote positive student outcomes in mathematics and beyond. This
chapter begins with a presentation and analysis of the findings for each research question,
contextualizing them in relation to the literature discussed in chapter 2. The chapter then
continues with an analysis of the limitations of the study. It ends with recommendations
for practice and future research.
Implication of Findings: Research Question # 1
The first research question explores the personal characteristics that
underprepared students perceive to be essential to their academic success. One significant
finding in this study is the effect that affective factors such as beliefs and attitudes
towards mathematics and academic capabilities have on students’ performance. Data
revealed that students’ past failures and successes appeared to have a strong influence on

how they felt about their ability to learn, their willingness to ask for help, and the degree
to which they tend to engage with others. Students discussed mathematics self-concept in
both negative and positive terms. Some students began their courses with a negative

attitude about their mathematical capabilities and expressed feelings of anxiety and fear
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toward math and the possibility of failure. Other students showed a better mathematical

self-concept and felt confident that their abilities would allow them to perform to high
levels of achievement. These kinds of experiences have a tremendous effect on how
students learn and function in different environments (Entwistle, McCune, and Walker,

2001). Negative self-concept, in particular, has been found to have a detrimental effect on
academic achievement (Strayhorn, 2010). As students’ sense of self-efficacy is primarily
shaped by their previous learning experiences, exploring students’ prior experiences is
important in helping students develop their abilities (Bandura, 1997b).
Underprepared students have been characterized as having many challenges and
lacking confidence and sense of direction (Yadusky, Kheang, & Hogan, 2021). Contrary
to this view, this study suggests that students’ improved sense of academic self-concept
and academic self-efficacy is the result of their ability to persist, particularly by being
conscientious and resourceful in their studies. The changes and adjustments students were
able to make during the course of the semester appeared to have been mediated by these
personal characteristics.
Persistence
Participants pointed to the role persistence plays in shaping underprepared
students’ self-concept and academic self-efficacy. Previous research has shown that
persistence for academic achievement is enhanced by different strategies and actions.
This study shows that persistence contributes to student motivation and engagement. In
order to persist, students enacted very specific and concrete behaviors that motivated
them to achieve high levels of performance. For example, students practiced at home and
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participated in class even when they felt unsupported, thereby reducing the possibility of
failure.
Students also demonstrated positive work habits, discipline, and a high level of
commitment that allowed them to maintain their interest in achieving their purpose,

despite the challenges they faced. This positive pattern of behavior is explained by
Dweck, Mangels, & Good (2004), who suggest that persistence is an important
personality trait that allows students to adjust their efforts and energy in pursuing their
goals, even when they encounter obstacles. Students who are persistent, they claim,
welcome challenges and thrive when faced with difficulties. Therefore, as a personality
trait, persistence is crucial in helping students adapt and use resources that can help them
maintain their motivation.
Conscientiousness
Conscientiousness is another personality trait that most participants found to be
linked to a positive self-concept and academic success. As all students in this study were
highly successful in their math course, most participants associated conscientiousness
with performance. Students indicated that they were stimulated by their strong desire to
persist and put a lot of effort into tasks. More specifically, they demonstrated a propensity
to be self-controlled and responsible. For many of the students, it was important to be
organized and disciplined in order to avoid distractions and procrastination. In doing so,
they were able to work hard and set time aside to complete their homework assignments
in a punctual fashion. The specific behaviors attributed to students in this study are
consistent with other research studies that indicate that conscientiousness predicts
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academic success. Conscientious students are disciplined and invest time and energy on
tasks (Jones, Corwin, Anderson, & McKenna, 2015). Corker, Oswald, & Donnellan
(2012) found a connection between conscientiousness and high grades in college. They
explain that high grades are the result of conscientious students engaging in concrete
behaviors such as completing assignments and persevering, even when the course content
was uninteresting.
This study also shows that contextual factors such as family, work, and faculty
support may influence the level of conscientiousness a student enacts or shows or even
has time for, especially given all their responsibilities. Getting comfortable with math
took some time for some students. These students spoke of the challenges they
encountered managing their time so as to meet all of their responsibilities, revealing the
impact that such challenges had on their initial performance. Students described the
adjustments they had to make to increase their performance. For example, to become
more conscientious some students began using a calendar to help them keep track of their
assignments and their other responsibilities. Other students spoke of the importance of
communicating with their professors. Since they feared being perceived as lazy or
irresponsible, they made sure that they communicated with their professors, especially in
cases where they were to be absent from class.

The importance of the role of faculty in supporting students’ development of
conscientiousness was a strong factor in this study. As being conscientious requires
students to change their behaviors and school habits, it is important that faculty provide

encouragement, guidance and feedback to help students maintain a high level of
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performance. The implication of this trait on students is that some students need support

and encouragement. As such, it became evident that when faculty are particularly
responsive, it increases students’ levels of conscientiousness. Cultivating
conscientiousness in students is thus important for their academic success (Komarraju et

al., 2012), particularly as conscientiousness has been found to be challenging for minority
men while also strongly related to college completion for women regardless of
socioeconomic status (Lindbergh, 2013).
Resourcefulness
All participants also indicated that resourcefulness can help generate opportunities
for students to move towards a positive self-concept and academic self-efficacy.
Resourcefulness is related to students’ awareness of the importance of asking for help
and taking advantage of resources that could improve their performance. In this study,
self-seeking behavior is perceived as a good strategy for improving math skills,
especially for adult learners. This finding is consistent with the study by Ogan, Walker,
Baker, Rodrigo, Soriano, & Castro (2015) who conceive academic self-seeking behavior
as the process of utilizing resources beyond oneself with the purpose of getting
information or using strategies that can help in completing a task.
Another telling finding is that students who struggled with the concept of needing

help perceived self-seeking as a weakness and as a sign of unintelligent behavior. The
students who struggled with asking for help were mostly males. Feeling vulnerable about
asking for help is common and detrimental to underprepared student success. This way of

thinking has consequences to student performance and retention in college, as research
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has previously confirmed. Karabenick & Newman (2011) claim that the stigma

associated with help-seeking behavior keeps students from achieving. The authors
explain that the negativity associated with help-seeking stems from the flawed perception
that students who are independent are not supposed to need help from others. Stanton-

Salazar, Chavez, and Tai (2001) clarify that this criticism mostly affects males. In their
quantitative study of 1,187 interviewees, the researchers found that Latino male students
tended to consistently reject academic support and were also less inclined to utilize other
support services. Contrary to males, Latino females behave very differently and are more
open to receiving and asking for help.
The interesting thing that my study reveals about asking for help is that, although
supplemental instruction was embedded in the class as a support to make students
comfortable with getting help, not all students interviewed used supplemental instruction.
They reported taking advantage of other supports outside the college, such as significant
others, friends, and online resources. These students seem to understand the importance
of asking for help but yet were not necessarily comfortable with the idea of asking for
help from their professors or peer leaders.
Implication of Findings: Research Question # 2
The second question examined how underprepared students perceived their sense

of agency and academic self-efficacy in math. Faculty, students, and peer leaders agreed
that lack of preparation in math can make it difficult for students to succeed in college.
As previously stated, students’ past experiences of success and failure influence belief in

their own competence. Bandura (1986) considers self-efficacy as the strongest predictor
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of human motivation and behavior. This view finds resonance in the data from this study,

which revealed how the ability of students to develop a strong sense of self-efficacy was
tied to their belief that they could enact the behaviors that would lead them to succeed.
Students felt empowered by their beliefs that they could become more competent in math

with the right support (e.g., faculty, peer leaders) and the right set of tools (e.g., books,
time management, practicing). Students’ positive learning behaviors were linked to their
ability to exert some control over their behavior and motivation. Participants described
that among the traits that helped underprepared students exert agency and self-efficacy in
this study are: developing a strong sense of competence, exercising autonomy, having
clear goals, and developing a learning mindset (perceiving their abilities in a new way).
These traits helped students regulate their learning and increased their confidence in their
abilities to master and achieve a desired level of performance.
Developing Competency
As the findings show, helping students develop competency is important to
enhance their engagement with math and to improve their overall study skills.
Developing competency resulted in students earning high grades in the class. Students
discussed the challenges and achievements they had with the course and provided a
description of the growth process they underwent to achieve competency. Part of their
growth process involved evaluating their performance and enacting behaviors that led
them to persist in the course. In accordance with Bandura's (1986) research on agency
and self-efficacy, which claims that in order for students to improve their learning skills
students need to find ways to regulate and control their own learning, these students’
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increased awareness of the relevance and value of school work led them to make efforts
to purposefully engage in activities that contributed to their high achievement. These
students were able to take the necessary actions that allowed them to create a
motivational learning environment for themselves (Reeve, 2020).
Competency was also promoted when faculty used classroom activities that were
centered on student needs. When faculty and peer leaders exposed students to math topics
they could relate to, they were more motivated to engage with the content and with the
class. Students who were able to reach their desired level of performance were extremely
satisfied with their process and their performance. Reaching a level of competency that
drives students to strive is the ultimate goal of the corequisite curriculum and faculty and
peer leaders understand the significance of their role in helping students achieve
competence.
Autonomy
Most participants also spoke of the importance of autonomy in promoting selfefficacy and academic success. Autonomy is perceived as students' abilities to develop a
positive relationship with mathematics and taking responsibility for their own learning.
Students explained that they were able to regulate their learning by taking initiative,
participating in class, planning ahead, and making decisions about how much time they
needed to invest in studying and what they needed to learn. Without autonomy, faculty
reported, it was very difficult to assess students' needs, particularly when the low level of
autonomy was characterized by passivity and a lack of motivation.
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Results show that students’ sense of autonomy and self-efficacy was improved as
a result of students being proactive and intentional about learning. These successful
students developed agency and self-efficacy every time they took initiative to participate
in class and every time they engaged with others in the classroom. For some students,
autonomy and engagement were the result of seeing a direct connection between
participation and an improvement in their grades.
These successful students were able to naturally develop self-drive. They looked
for ways to engage with the course material and this helped them achieve high levels of
performance. Their engagement with the course material was facilitated by the
meaningful activities’ faculty used in the classroom. It is therefore not surprising that
students’ autonomous behaviors in this study coincide with Little's (2007) conception of
autonomous students. In Little's view, “autonomous students understand the purpose of
their learning program, take initiatives in planning and executing learning activities, and
regularly review their learning and evaluate its effectiveness” (p. 4). Furthermore, Reeve
(2012) agrees that the act of taking initiative contributes to the flow of instruction and
allows faculty and students to develop a reciprocal relationship that leads to positive
outcomes.
Goals
Most participants also found a connection between students having clear goals
and math performance. Participants indicated that having goals helped students clarify
their intention for learning math and their reasons for being in college. Students who have
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defined learning goals tend to perform better in school because they have a higher sense
of self-efficacy (Cavazos, Johnson, Fielding, Cavazos, Castro, & Vela, 2010).
Underprepared students have been found to have challenges setting goals and
feeling uncertain about their futures. This can certainly affect their outcomes in college.
While research has shown that many underprepared students get discouraged even before
they begin, the data in this study reveals that although some students had a negative selfconcept of their abilities, students who had some goals were successful despite feeling
inadequate about their capabilities. Students were able to overcome their lack of
preparation with the efforts they made. They realized that achieving high grades were
connected to their long-term goals of finishing school. Students associated their academic
growth and performance with their ability to set goals and make progress towards them.
For instance, one student set the goal of reviewing math each day for an hour. Students
realized that having clear goals made them aware of their habits and ways of thinking
about themselves and their expectations. Having clear goals are important as faculty and
peer leaders can guide students in the right direction with regards to their math abilities
and learning in general.
Mindset
The influence of mindset on student performance was also identified as a
determining factor of how well students performed. The findings in this study reveal that
although many students had a negative history with mathematics, they were able to go
past those beliefs once they became aware that their abilities could be improved. Mindset
refers to the extent to which individuals understand their ability to be malleable (Dweck
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& Molen, 2005). While some students were anxious and afraid about taking mathematics
courses, the positive experiences they had in the classroom with faculty and peer leaders
during their study session reinforced their sense of capability. This self-understanding
motivated students to apply themselves and to work hard to achieve deeper learning
experience and eventually success. These students spoke of going into the classroom with
the expectation of fully engaging and exercising self-control to avoid any distractions.
They took notes, asked questions and participated in group activities. They also saw
challenges and setbacks as an opportunity to learn, as they attributed challenges as
something they could control. Consistent with Dweck’s (2006) view of brain
malleability, in which individuals could shift their habit through effort and commitment,
these students recognized that their efforts would make a difference in their overall
performance so they tried different ways to engage with the tasks and the course.
Implication of Findings: Research Question # 3
The third question aims at identifying the different aspects of the course participants
found beneficial to achieving academic success.
All participants emphasized the importance of creating a positive learning
environment so that students could easily learn and achieve. Turning the classroom into a
motivational learning experience, however, requires putting in place practices and

supports that enable students to flourish and achieve greater agency.
Relatedness/Belonging
Relatedness/Belonging was found to be an essential aspect of the student learning
experience. Some students confirmed a strong connection with both faculty and peer
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leaders. They found that the learning environment was welcoming and supportive. The
perception of being valued, respected, and accepted by their professors motivated them to
engage with the work and the classroom. Students expressed that professors and peer
leaders encouraged their engagement and participation in class and were responsive to
their inquiries and provided guidance and support inside and outside the classroom.
Students explained that some professors listened to their concerns and provided
numerous opportunities to participate and ask questions. Some professors even gave
students multiple opportunities to take a test. Student engagement in this study shows
what previous research has found about students who are most likely to engage and
flourish in environments in which they feel a sense of connectedness and relatedness to
others (Deci & Ryan, 1991). Students who are able to satisfy their need for belonging are
more likely to be engaged with the learning process and have positive attitudes toward
their education (Osterman, 2000).
Students also found that the instructional practice professors used promoted
inclusiveness and cooperation, making them feel fully integrated. Modeling is one of the
instructional methods students found beneficial to their learning. Students explained that
scaffolding helped them assess their understanding and allowed them to recognize the
areas where they needed to improve. Reeve (2013) states that to help students feel that

they belong so that they can succeed, it is important to provide the appropriate
environment and social support inside and outside the classroom. However, even when
this is provided, it may be difficult for students to achieve the sense that they belong, as

two students in this study suggest. For these two students, belonging was a difficult thing
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to achieve. These students were not successful at making strong connections and were

thus not able to satisfy the need to belong, feeling isolated and disconnected from the
rest.
Safety and Patience

Another significant finding essential to academic success was the ability of
students to feel safe and being able to develop trusting relationships with their professors.
Trust was experienced by students when faculty showed care about their learning and
well-being. Students derived these beliefs as a result of the way they were treated by their
professors and peer leaders. These findings are in line with a study by Strauss & Vokwein
( 2004), who found that when students perceived their interactions with their professor
satisfying, students showed a more significant commitment to learning.
Positive experiences were also described in terms of how professors and peer
leaders showed patience and understanding when they were challenged with the course
material and when they were frustrated. Students explained that the professors who
demonstrated patience and gave students the time and attention they needed to express
their challenges and difficulties helped their motivation to learn. This made students feel
that they could strive because they felt that their professors and peer leaders were
invested in their success. This was specifically very significant for students who had bad

experiences with math and were anxious about their abilities, thus hindering their
success. Students also indicated the importance of having someone they could rely upon
to give them attention and support. For these students, this was a reminder that they could
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achieve. Students also indicated that building trusting relationships with faculty required

transparency and open communication.
Teaching Strategies
The use of multiple instructional strategies was also found to be related to student
success. Faculty teaching strategies had a major influence on students’ change in attitudes
towards math. Students expressed having positive perceptions of the multiple learning
strategies faculty used to increase their level of motivation and self-efficacy. Students
reported the benefits of the student-centered pedagogies in their overall success in
mathematics. For faculty encouraging students’ engagement and confidence, learning
mathematics required them to implement a wide array of different teaching methods and
strategies to effectively support student learning, such as modeling and scaffolding. In
addition, faculty suggested that to increase students’ understanding of mathematics it was
important to use real life application methods when teaching so that students could relate
the math concepts to their daily life. They claimed that helping students connect concepts
to their life experiences was significant to students' understanding of math and
experiencing comfort and perhaps joy. A study by Hammerman and Goldberg’s (2003)
shows that one of the most successful strategies for teaching developmental math
includes relating the application of math to real life scenarios. Similarly, Rozgonjuk et
al., (2020) suggest that a synthesized course of study where students make connections
with the materials as opposed to using rote learning or fact-based learning promotes
engaged learning and increases students’ math self-efficacy.
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Faculty also indicated that learning mathematics was made easier through the
process of scaffolding, modeling, and group activities. Students agreed that these
methods helped them with problem solving. Students explained that when faculty showed
the steps and explained how to arrive at a solution, they felt that they could understand.
Working in groups was also beneficial to learning. Students mentioned that working in
groups helped them understand that they were not the only ones struggling with the
material. The active involvement with the class helped them see different ways of
thinking about math. Students who had initially expressed fears and anxiety over taking a
math course observed that these learning strategies helped them alleviate their math
anxiety and some even began to enjoy math. Increasing students’ self-efficacy through a
variety of pedagogies that focus on developing students’ self-awareness of their abilities
to do well in math has positive results in students’ success (Hall & Poton, 2004).
Embedded Support
Supplemental Instruction combines peer support and academic instruction in
which students teach other students develop the academic skills and habits of mind that
ensures their academic success. This program has served to effectively support and
challenge students to make the necessary mental shifts that promote autonomy, selfdirection and student success. SI offers the opportunity for students to interact more with

faculty, peer leaders, and other students, to gain knowledge and develop skills necessary
to academic achievement.
Supplemental instruction proved to be significant in helping students increase

their math and critical thinking skills. Students mentioned that the collaborative learning
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aspect of the study session, in particular, allowed them to learn with and from other

students by sharing ideas, discussing the process and steps to arrive at a solution, and
problem solving together. It is through this collaborative process that students are able to
recognize their strengths, weaknesses, and personal needs, which are essential skills to

succeed in college. The peer support and social interaction that SI engenders has proven
to help students develop the study habits and learning skills (Hoiland, et al., 2020) that
improves their academic performance (Altomare & Moreno-Gongora, 2018). In a study,
Yue et, al. (2018) shows that SI reduced the performance gap for disadvantaged minority
students. Students who attended 8 SI sessions showed a significant increase in their
performance by 50%. The study also shows that for students who attended most of the
sessions, the math gap mostly disappeared, indicating that the peer influence on students
is significant and contributes to students' improved performance.
Moreover, a key aspect of this support has been the emphasis on collaboration and
frequent communication between faculty and peer leaders to support students’ learning.
Faculty and peer leaders also noted that their collaboration helped support students with
the greatest need in learning math. Faculty and peer leaders perceived SI as meaningful
and necessary to improve students' mathematical skills and performance. In addition,
some peer leaders noted that they were more open to being compassionate and
understanding of the challenges underprepared students face because they had been
deemed underprepared students in the past and so experienced some of the same
challenges students in corequisite face. The importance of students’ interactions with
institutional agents (e.g., faculty, peers) and support services have been shown to improve
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academic performance (Tovar, 2015) and academic self-efficacy (Komarraju, Musulkin,
& Bhattacharya, 2010), which is essential to student success. (Bandura, 1997). The
interactions of community college Latino/a students with faculty, in particular, Tovar
(2015) found improves students’ grades, and intention to persist to degree completion.
Tovar (2015) reported that the number of interactions students had with faculty outside of
class contributed to a higher GPA. Additionally, students who received mentorship and
guidance, and were able to establish good relationships with staff, also showed gains in
their GPA.
Implication of Findings: Research Question # 4
As part of the system wide developmental education reform effort at the
institution where this research took place, the traditional non‐credit prerequisite remedial
courses were replaced with the corequisite model. In the corequisite model, a credit‐
bearing course is offered at the same time as mandatory developmental support. Under
this model, students directly enter college-level work and receive extra support to address
their developmental work. In addition to the adoption of a corequisite model for
developmental education, the institution has adopted a multi measures approach to
placement, moving away from reliance on a single measure. Some of the multiple
measures being utilized include overall high school GPA, SAT scores and Regents
scores. (Guidance for the Corequisite Model at Updated October 2019).
The purpose of the accelerated corequisite model of instruction is to give students
the opportunity to complete their developmental work while learning college level
content to accelerate their education. Findings show that one of the challenges of teaching
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developmental education is that students enter the classroom with varying levels of need,
misconceptions, and confidence about their ability to learn mathematics. Faculty
observed that underprepared students face issues that typically prepared students do not
and this can create some challenges in the classroom. One of the challenges faculty
mentioned is that building upon a student's prior knowledge is sometimes difficult, as
students vary in terms of knowledge and experience with math. Other challenges have to
do with the fact that some students may have just graduated from high school without
taking math courses, and others may be returning to college and may have forgotten
math; these are the issues that can make teaching the course challenging. Nevertheless,
faculty pointed out that what helps is being able to identify students’ strengths and
weaknesses so as to capitalize and create activities that address them.
Faculty also expressed concerns about the structure of this new model of
instruction. They claimed that the different structure requires a different kind of
preparation given the number of hours they have to teach. A couple of faculty
commented that there were times when they did not feel fully prepared, as the level of
knowledge and the pace of each student was different, making it difficult to ascertain
how much they could cover. While Edgecombe (2011) suggests that the intentional
structure of the co-requisite models creates an expedited academic pathway toward
completion of college credit and student success, these models do require a substantial
shift in how instruction is provided and delivered to students with varied skills and
knowledge. This rapid acceleration may present challenges for students and faculty alike,
so it is interesting to find that Cafarella (2020) warns that the structure of accelerated
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models may not necessarily be well-suited for all students, perhaps only students who
exhibit a strong sense of organization and commitment to success would be more likely
to success in this accelerated model.
Limitations of the Study

There are a few limitations that need to be addressed when examining the results
of this study. One limitation of the research has to do with the relationship between the
researcher and some of the participants, in addition to the fact that only one academic
department was involved in the study. This study centers on students’ development of
agency and self-efficacy in corequisite math courses, and in addition to interviewing
students, faculty and peer leaders who teach and support these courses all took part in the
study. All faculty and peer leaders in this research work at the same institution where the
researcher is employed. Over the years, the researcher has worked in close collaboration
with the mathematics department, and in her position as an administrator she has engaged
in professional development activities with some of the participants. For instance, the
researcher oversees the supplemental instruction and offers professional development to
the peer leaders every semester. The researcher has also worked closely with the chair of
the math department in the designing of activities that might benefit math developmental
students. Participants’ familiarity with the research may have had some influence on their

responses and findings may not fully represent the views of all the participants. However,
it was encouraging to find that some of the responses were consistent with other research
studies. The length of the study was another limitation. The research was limited by the

duration of the research, which was relatively short. Lastly, the research only included the
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voices of students who had passed the course with high grades, so a full picture of

students experiences in corequisite courses is not provided.
Recommendations for Practice
As institutions continue to implement corequisite accelerated models of
instruction, one recommendation is to gauge the impact of P-12 learning on students’
achievement. This study shows that students’ prior experiences have a significant
influence on how students perform in college. To help high school students succeed in
college requires that students have access to coherent and rigorous academic programs
that prepare them for success; equally important is the identification of causes for gaps in
their learning so as to be able to promote practices and policies that support all students.
Another recommendation is to examine how student motivation can be influenced
through the design and delivery of instruction to further support students’ growth and
development. Understanding the effects of current corequisite models of learning requires
an understanding of how the learning environment supports or thwarts students’ adaptive
behaviors.
Helping students achieve their full potential requires that faculty are provided
with the support and skills that allows them to be effective, innovating, and caring. One
way to achieve this is by creating a strong infrastructure of professional development for
faculty teaching corequisite courses. Faculty professional development should support the
development of students’ positive self-beliefs and self-efficacy. The findings from this
study show that caring and competent faculty made a significant difference in the success
and growth of students. As faculty have a strong influence on students’ academic self163

perception and ability to succeed, professional development for faculty should center on
providing support for faculty to find the right balance to teach and support students in
corequisite courses. Peters (2013) notes that faculty dispositions greatly influence
students' self-efficacy so it is important for faculty to create learning environments that
are both supportive and challenging to optimize students’ learning. Making professional
development for faculty an ongoing practice can help improve students’ outcomes and
completion.
Embedding peer support as part of the ongoing support for underprepared
students is another recommendation for improving student self-concept and self-efficacy.
The importance of connecting students to their peers to help them develop their
interpersonal and intrapersonal skills has been recognized by previous studies. The
findings from this study point to the benefits of peer support in improving student
outcomes in mathematics. Some of the benefits of peer support in this study include:
student academic growth, self-confidence, sense of belonging, and connection to faculty
and peers. According to Pascarella & Terenzini (2005), the impact on learning and
personal development during the college years seems to be a function of institutional
policies and practices that promote higher levels of engagement in-class and out-class
activities. Peer mentoring programs can have a positive impact on all students,
particularly for students who are challenged by their new environment and find it difficult
to adjust to the new challenges and are thinking of discontinuing their studies. Peer
mentors not only serve as role models but also serve as a resource for students, because
as students they can relate to each other.
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Recommendations for Further Research
As this study focuses on successful students in a math corequisite model of
instruction, future research should include the voices of both successful and unsuccessful
students to get a broad picture of students' experiences in these courses. In particular,
future research should look into fully understanding the complex relationships between
academic self-efficacy and learning in this model of instruction. More specifically,
research should examine the relationships among individual characteristics such as
conscientiousness, learning mindset, resourcefulness, goal orientation as they relate to
self-efficacy and learning over time. Exploring these factors could provide insight on
how to help students overcome the negative effects of previous experiences to expedite
completion of developmental courses work. Research should also look into of P-12
experiences when closing the achievement gap in higher education.
The current findings show a positive relationship between the learning
environment and students’ self-efficacy. Further research should examine the relationship
between the learning environment and the effect on students’ learning and faculty selfefficacy. Finally, future research should also focus on studies that demonstrate the use of
effective interventions that help improve academic self-efficacy on a long-term basis.
Conclusion

This case study suggests that academic self-efficacy significantly influences the
outcomes of underprepared students’ in math corequisite courses. Prior learning
experiences, whether negative or positive, appear to affect students’ academic self-

efficacy beliefs, predisposing them to engage in behaviors that can impact their
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educational outcomes. This study shows a clear association between the strategies

students adopt and their increased learning and positive academic self-concept.
Successful students engage in deeper learning and utilize an array of different learning
strategies and study skills that lead them to achieve high levels of performance and

engagement. In addition, in order for students to succeed, it is important that the learning
environment incorporates student-centered pedagogies and promotes a culture of
inclusion and support. This is particularly significant in light of the fact that students'
positive perceptions of the classroom environment have the potential to benefit students’
academic growth and development. Creating a learning environment where students feel
that their needs are met and voices are heard can help students shift their learning
attitudes, allowing for them to have better outcomes. This suggests that academic selfefficacy may be developed and that faculty can play a major role in it. Finally, students
perform better when faculty are responsive and show a learning mindset about students’
abilities. This particularly works when faculty provide students opportunities to monitor
their own growth and development through challenging and effective learning activities.
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APPENDIX B: STUDENT LETTER OF CONSENT

Project Title: The Role of Agency and Self-efficacy in Corequisite Math Courses
Researcher
Silvia Reyes
EDD Student
St. John’s University
Silvia.reyes18@mystjohns.edu
Site where study is to be conducted: Community College in the Northeast.
Introduction/Purpose: You have been invited to participate in this study because you
took a corequisite math course in the past year. This study will be conducted by Silvia
Reyes in the department of Education at St. John’s University as part of her doctoral
dissertation. Her faculty sponsor is Prof. Catherine DiMartino, Chair, Department of
Education Administrative and Instructional Leadership at St. John’s University. The
purpose of this research study is to determine the impact of agency and self-efficacy in
the successful completion of a math co-requisite. The results of this study may help
determine the ways in which students can be supported to increase their opportunities for
academic success.
Procedures: Approximately 40 participants are expected to be part of this study. Each
participant will take part in an interview, focus groups, and potential follow up phone
calls or email to ensure correct characterization of information or to obtain confirmation
for use/sharing of individualized responses. The time commitment of each participant is
expected to be 2 to 3 hours, though it could be longer depending on individual
commitment to their continuation of the research. The interview and focus group will
each take 45 minutes to an hour. Follow up phone call may take 10 to 15 minutes.
Possible Discomforts/Risk: Although every effort will be made to prevent it, your
participation in this study will require you to answer questions related to your success in a
corequisite math course and the sensitive nature of some questions may be upsetting. Please
be aware that you may opt out of the research study at any point. If you decide that you no
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longer would like to be part of this study, please contact me so that I can exclude your
responses from the research study.
Benefits: While there are no direct benefits for the participants, taking part in this study
may increase general knowledge of the importance of agency and self-efficacy in
increasing success for community college students.
Voluntary Participation: Your participation in this study is voluntary, and you may
decide not to participate without prejudice, penalty, or loss of benefits to which you are
otherwise entitled. If you decide to leave the study, please contact me to inform me of
your decision.
If you are a student, please note that your participation will not affect your grades or
academic standing, nor will affect the services you receive at Hostos Community College
or result in a loss of services to which you are otherwise entitled
Confidentiality: The data obtained from you will be collected through pre-recorded
interviews, focus groups, and field notes. The collected data will be maintained
confidential by keeping consent forms separate from data. I will protect your
confidentiality by removing identification information from responses. The collected data
will be stored in password protected computer hard drives and in a password-protected
back-up drive.
Contact Questions/Persons: If you have any questions about the research that is unclear
or that you do not understand now or in the future, you should contact Silvia Reyes at
917-862-1215 or by email silvia.reyes18@mystjohns.edu or my advisor Prof. Catherine
DiMartino at dimartic@stjohns.edu
For questions about your rights as a research participant, you may contact the
University’s Institutional Review Board, St. John’s University, Dr. Raymond
DiGiuseppe, Chair digiuser@stjohns.edu718-990-1955 or Marie Nitopi, IRB
Coordinator, nitopim@stjohns.edu718-990-1440.
Statement of Consent:
“I have read the above description of this research and I understand it. I have been
informed of the risks and benefits involved, and all my questions have been answered to
my satisfaction. Furthermore, I have been assured that any future questions that I may
have will also be answered by the principal investigator of the research study. I
voluntarily agree to participate in this study.
Are you willing to give permission to use your identity or interview responses in
published materials? If so, check the Yes or No lines next to each response.
___ Yes, I give the investigator permission to use my name when quoting material from
our interview in his/her [dissertation, presentations, or publications].
___ No, I would prefer that my name not be used.
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By signing this form, I have not waived any of my legal rights to which I would otherwise
be entitled.
You have received a copy of this consent document to keep.
Agreement to Participate
______________
Printed Name of
Silvia Reyes
Printed Name of

____________________________________
Signature of Subject
____________________________________
Signature of Researcher
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Date
____________
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APPENDIX C: FACULTY LETTER OF CONSENT

Project Title: The Role of Agency and Self-efficacy in Corequisite Math Courses
Researcher
Silvia Reyes
EDD Student
St. John’s University
Silvia.reyes18@mystjohns.edu
Site where study is to be conducted: Community College in the Northeast.
Introduction/Purpose: You have been invited to participate in this study because you
taught a corequisite math course in the past year. This study will be conducted by Silvia
Reyes in the department of Education at St. John’s University as part of her doctoral
dissertation. Her faculty sponsor is Prof. Catherine DiMartino, Chair, Department of
Education Administrative and Instructional Leadership at St. John’s University. The
purpose of this research study is to determine the impact of agency and self-efficacy in
the successful completion of a math co-requisite. The results of this study may help
determine the ways in which students can be supported to increase their opportunities for
academic success.
Procedures: Approximately 40 participants are expected to be part of this study. Each
participant will take part in an interview, focus groups, and potential follow up phone
calls or email to ensure correct characterization of information or to obtain confirmation
for use/sharing of individualized responses. The time commitment of each participant is
expected to be 2 to 3 hours, though it could be longer depending on individual
commitment to their continuation of the research. The interview and focus group will
each take 45 minutes to an hour. Follow up phone call may take 10 to 15 minutes.
Possible Discomforts/Risk: Although every effort will be made to prevent it, your
participation in this study will require you to answer questions related to your success in a
corequisite math course and the sensitive nature of some questions may be upsetting. Please
be aware that you may opt out of the research study at any point. If you decide that you no
longer would like to be part of this study, please contact me so that I can exclude your
responses from the research study.
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Benefits: While there are no direct benefits for the participants, taking part in this study
may increase general knowledge of the importance of agency and self-efficacy in
increasing success for community college students.
Voluntary Participation: Your participation in this study is voluntary, and you may
decide not to participate without prejudice, penalty, or loss of benefits to which you are
otherwise entitled. If you decide to leave the study, please contact me to inform me of
your decision.
If you are a student, please note that your participation will not affect your grades or
academic standing, nor will affect the services you receive at Hostos Community College
or result in a loss of services to which you are otherwise entitled
Confidentiality: The data obtained from you will be collected through pre-recorded
interviews, focus groups, and field notes. The collected data will be maintained
confidential by keeping consent forms separate from data. I will protect your
confidentiality by removing identification information from responses. The collected data
will be stored in password protected computer hard drives and in a password-protected
back-up drive.
Contact Questions/Persons: If you have any questions about the research that is unclear
or that you do not understand now or in the future, you should contact Silvia Reyes at
917-862-1215 or by email silvia.reyes18@mystjohns.edu or my advisor Prof. Catherine
DiMartino at dimartic@stjohns.edu
For questions about your rights as a research participant, you may contact the
University’s Institutional Review Board, St. John’s University, Dr. Raymond
DiGiuseppe, Chair digiuser@stjohns.edu718-990-1955 or Marie Nitopi, IRB
Coordinator, nitopim@stjohns.edu718-990-1440.
Statement of Consent:
“I have read the above description of this research and I understand it. I have been
informed of the risks and benefits involved, and all my questions have been answered to
my satisfaction. Furthermore, I have been assured that any future questions that I may
have will also be answered by the principal investigator of the research study. I
voluntarily agree to participate in this study.
Are you willing to give permission to use your identity or interview responses in
published materials? If so, check the Yes or No lines next to each response.
___ Yes, I give the investigator permission to use my name when quoting material from
our interview in his/her [dissertation, presentations, or publications.
___ No, I would prefer that my name not be used.

172

By signing this form, I have not waived any of my legal rights to which I would otherwise
be entitled
You have received a copy of this consent document to keep.
Agreement to Participate
______________
Printed Name of
Silvia Reyes
Printed Name of

____________________________________
Signature of Subject
____________________________________
Signature of Researcher
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Project Title: The Role of Agency and Self-efficacy in Corequisite Math Courses
Researcher
Silvia Reyes
EDD Student
St. John’s University
Silvia.reyes18@mystjohns.edu
Site where study is to be conducted: Community College in the Northeast
Introduction/Purpose: You have been invited to participate in this study because you
were a peer leader in a corequisite math course in the past year. This study will be
conducted by Silvia Reyes in the department of Education at St. John’s University as part
of her doctoral dissertation. Her faculty sponsor is Prof. Catherine DiMartino, Chair,
Department of Education Administrative and Instructional Leadership at St. John’s
University. The purpose of this research study is to determine the impact of agency and
self-efficacy in the successful completion of a math co-requisite. The results of this study
may help determine the ways in which students can be supported to increase their
opportunities for academic success.
Procedures: Approximately 40 participants are expected to be part of this study. Each
participant will take part in an interview, focus groups, and potential follow up phone
calls or email to ensure correct characterization of information or to obtain confirmation
for use/sharing of individualized responses. The time commitment of each participant is
expected to be 2 to 3 hours, though it could be longer depending on individual
commitment to their continuation of the research. The interview and focus group will
each take 45 minutes to an hour. Follow up phone call may take 10 to 15 minutes.
Possible Discomforts/Risk: Although every effort will be made to prevent it, your
participation in this study will require you to answer questions related to your success in a
corequisite math course and the sensitive nature of some questions may be upsetting. Please
be aware that you may opt out of the research study at any point. If you decide that you no
longer would like to be part of this study, please contact me so that I can exclude your
responses from the research study.
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Benefits: While there are no direct benefits for the participants, taking part in this study
may increase general knowledge of the importance of agency and self-efficacy in
increasing success for community college students.
Voluntary Participation: Your participation in this study is voluntary, and you may
decide not to participate without prejudice, penalty, or loss of benefits to which you are
otherwise entitled. If you decide to leave the study, please contact me to inform me of
your decision.
If you are a student, please note that your participation will not affect your grades or
academic standing, nor will affect the services you receive at Hostos Community College
or result in a loss of services to which you are otherwise entitled
Confidentiality: The data obtained from you will be collected through pre-recorded
interviews, focus groups, and field notes. The collected data will be maintained
confidential by keeping consent forms separate from data. I will protect your
confidentiality by removing identification information from responses. The collected data
will be stored in password protected computer hard drives and in a password-protected
back-up drive.
Contact Questions/Persons: If you have any questions about the research that is unclear
or that you do not understand now or in the future, you should contact Silvia Reyes at
917-862-1215 or by email silvia.reyes18@mystjohns.edu or my advisor Prof. Catherine
DiMartino at dimartic@stjohns.edu
For questions about your rights as a research participant, you may contact the
University’s Institutional Review Board, St. John’s University, Dr. Raymond
DiGiuseppe, Chair digiuser@stjohns.edu718-990-1955 or Marie Nitopi, IRB
Coordinator, nitopim@stjohns.edu718-990-1440.
Statement of Consent:
“I have read the above description of this research and I understand it. I have been
informed of the risks and benefits involved, and all my questions have been answered to
my satisfaction. Furthermore, I have been assured that any future questions that I may
have will also be answered by the principal investigator of the research study. I
voluntarily agree to participate in this study.
Are you willing to give permission to use your identity or interview responses in
published materials? If so, check the Yes or No lines next to each response.
___ Yes, I give the investigator permission to use my name when quoting material from
our interview in his/her [dissertation, presentations, or publications].
___ No, I would prefer that my name not be used.
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By signing this form, I have not waived any of my legal rights to which I would otherwise
be entitled.
You have received a copy of this consent document to keep.
Agreement to Participate
______________
Printed Name of
Silvia Reyes
Printed Name of

____________________________________
Signature of Subject
____________________________________
Signature of Researcher
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___________
Date
____________
Date

APPENDIX E: STUDENT EMAIL INVITATION TO PARTICIPATE

Dear Student,
I'm writing to invite you to take part in a focus group to identify and discuss key
characteristics that contribute to students' increased performance in math courses. The
purpose of this discussion is to better understand the ways in which successful students
are able to deal with the challenges of math.
You were identified as one of the students who can greatly contribute to this
discussion given your high performance in MAT150SI.
The focus group will take place on ZOOM and will last about 45 to 60 minutes. Your
participation in this study may result in information that leads to improved policies and
practices that can contribute to student positive outcomes in math courses. The focus
group will be kept confidential and all participation in this focus group is voluntary and
you may withdraw at any time or choose not to answer specific questions.
If you have any additional questions about the focus group, email me so that I can
provide the information you need and answer any questions you may have.
Please click on the link below to select date(s) and time(s) to participate in the focus
group.
Focus Group Date & Time Thank you so much for your time. Your feedback can greatly
contribute to improved teaching and learning practices.
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APPENDIX F: PEER LEADER EMAIL INVITATION TO PARTICIPATE

Dear Peer leader,
I’m writing to invite you to participate a discussion to identify key characteristics that
contribute to students' increased performance in math courses. This research is being
done to better comprehend the ways in which student develop agency and self-efficacy in
math as part of my dissertation.
You were identified as one the peer leaders who can greatly contribute to this study
given your expertise in supporting math corequisite courses.
Your participation in this study would involve one 45-to 60-minute interview and/or one
45-60 minutes focus group that would be scheduled via ZOOM to help me understand
your perspectives of what contributes to student success in mathematics. The interview
and focus group will be recorded and will be kept confidential and will not be shared with
anyone at the college, including other faculty or administration. All participation in this
study is voluntary and you may withdraw at any time or choose not to answer specific
questions.
Your participation in this research may result in information that leads to improved
practices that can contribute to student positive outcomes in math courses.
If you have any additional questions about the study, email me so that I can provide the
information you need and answer any questions you may have.
Please click on the link below to select a date and time to participate in the interview and
/or focus group.
Thank you so much for your time. Your feedback can greatly contribute to improved
teaching and learning practices.

178

APPENDIX G: FACULTY EMAIL INVITATION TO PARTICIPATE

Dear Prof.
I’m writing to invite you to participate a discussion to identify key characteristics that
contribute to students' increased performance in math courses. This research is being
done to better comprehend the ways in which student develop agency and self-efficacy in
math as part of my dissertation.
You were identified as one the faculty who can greatly contribute to this study given
your expertise teaching math courses and because you taught one of the corequisite
math courses during the academic year 2020/2021.
Your participation in this study would involve one 45-to 60-minute interview and/or one
45-60 minutes focus group that would be scheduled via ZOOM to help me understand
your perspectives of what contributes to student success in mathematics. The interview
and focus group will be recorded and will be kept confidential and will not be shared with
anyone at the college, including other faculty or administration. All participation in this
study is voluntary and you may withdraw at any time or choose not to answer specific
questions.
Your participation in this research may result in information that leads to improved
practices that can contribute to student positive outcomes in math courses.
If you have any additional questions about the study, email me so that I can provide the
information you need and answer any questions you may have.
Please click on the link below to select a date and time to participate in the interview and
/or focus group.
Thank you so much for your time. Your feedback can greatly contribute to improved
teaching and learning practices.
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APPENDIX H: STUDENT INTERVIEW PROCOTOL

School of Education
Department of Administrative and Instructional Leadership
Corequisite Course & Self-Efficacy Student Interview Protocol
You have been invited to participate in this study because you took a corequisite
math course, taught a corequisite math course, or served as a peer leader in a math
corequisite course in the past year. You will be provided with an informed consent form
to verify your voluntary participation. Please read the consent form carefully—sign, date
and return the consent form back to me before the discussion begins.
I would like to hear about your experiences as students, faculty, or peer leader in a
corequisite math course, so please be as honest as possible in your responses. I have a
series of questions that I would like to ask regarding your thoughts and feelings about
being a student, faculty, or peer leader in the course. I will also ask you follow-up
questions, when necessary. I would like to hear from everyone equally, so please allow
time for others to respond, when possible.
I will videotape or tape record our conversation today so I can transcribe all
comments accurately. Please be assured that your responses will remain confidential and
your name will not be associated with your individual comments. I would like to reemphasize that participation in the focus group interview is entirely voluntary, and you
have the option to end the interview and/or withdraw from the study at any time. Thank
you very much for your participation today. I look forward to learning more about your
experiences in the math corequisite course.
Interview Questions
1. Could you tell me a little bit about yourself? How many semesters have you
been at the school? What is your major? What are your interests?
2. Could you describe your experience in your corequisite math course?
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3. How did you view your math skills before taking a math corequisite course? Are
your views different now? Why?
4. Can you describe some of the qualities that helped you succeed in the course?
5. What specific experiences do you attribute to your success in the course? What, if
anything, do you wish your instructor or peer leader would have done differently
to support you achieve your goal of passing the course?
6. Have your perceptions about your academic abilities changed as a result of having
come this far?
7. Are there any aspects of the course you think needs to change or improve?
8. Is there anything else you would like to add that you consider important for
students to know that can help them succeed?
Participant Debriefing
Thank you very much for your participation today. The information you provided will be
used as part of my doctoral dissertation. If you have any questions or would like
additional information about this focus group please contact, Silvia Reyes at 917-8621215 or by email silvia.reyes18@mystjohns.edu or my advisor Prof. Catherine DiMartino
at dimartic@stjohns.edu
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APPENDIX I: INTERVIEW PROTOCOL FOR PEERS AND FACULTY

School of Education
Department of Administrative and Instructional Leadership
Corequisite Course & Self-Efficacy Interview Protocol for Peer Leaders &
Faculty
You have been invited to participate in this study because you were a peer leader
in a corequisite math course in the past year. You will be provided with an informed
consent form to verify your voluntary participation. Please read the consent form
carefully—sign, date and return the consent form back to me before the discussion
begins.
I would like to hear about your experiences in the corequisite MAT150SI course,
so please be as honest as possible in your responses. I have a series of questions that I
would like to ask regarding your thoughts and feelings about being a peer leader in this
course. I will also ask you follow-up questions, when necessary.
I will videotape or tape record our conversation today so I can transcribe all
comments accurately. Please be assured that your responses will remain confidential and
your name will not be associated with your individual comments. I would like to reemphasize that participation in this interview is entirely voluntary, and you have the
option to end the interview and/or withdraw from the study at any time. Thank you very
much for your participation today. I look forward to learning more about your
experiences in the math corequisite course.
Interview Questions
1. Could you tell me a little bit about yourself?
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2. Could you describe your experience teaching/leading a study session for this
course?
3. Can you describe some of the qualities that help students succeed in this course?
4. What specific experiences do you attribute to student success in the course? What,
if anything, do you wish students would have done differently to achieve their
goals of passing the course?
5. What kind of environment do they need to have?
6. Is there anything else you would like to add that you consider important for
students to know that can help them succeed?
7. Is there anything else that you would like me to know about this that I have not
asked?
Participant Debriefing
Thank you very much for your participation today. The information you provided will be
used as part of my doctoral dissertation. If you have any questions or would like
additional information about this focus group please contact, Silvia Reyes at 917-8621215 or by email silvia.reyes18@mystjohns.edu or my advisor Prof. Catherine DiMartino
at dimartic@stjohns.edu
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APPENDIX J: FOCUS GROUP PROTOCOL FOR PEERS AND FACULTY

School of Education
Department of Administrative and Instructional Leadership
Corequisite Course & Self-Efficacy Faculty/Peer Leader Focus Group Protocol
School of Education
You have been invited to participate in this study because you assisted/taught a
corequisite math course in the past year. You will be provided with an informed consent
form to verify your voluntary participation. Please read the consent form carefully—sign,
date and return the consent form back to me before the discussion begins.
I would like to hear about your experiences in the MAT150 corequisite course, so
please be as honest as possible in your responses. I have a series of questions that I would
like to ask regarding your thoughts and feelings about teaching this course. I will also ask
you follow-up questions, when necessary. I would like to hear from everyone equally, so
please allow time for others to respond, when possible.
I will videotape or tape record our conversation today so I can transcribe all
comments accurately. Please be assured that your responses will remain confidential and
your name will not be associated with your individual comments. I would like to reemphasize that participation in the focus group interview is entirely voluntary, and you
have the option to end the interview and/or withdraw from the study at any time. Thank
you very much for your participation today. I look forward to learning more about your
experiences in the math corequisite course.
Focus Group Questions
1. What kind of support are there available to you as a peer leader/faculty in this
course?
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2. What attitudes/approaches/processes/support are critical to increase student
opportunities for success in this course.
3. Could you describe the type of environment you create with students and share
the type relationship between you and (student or peer leader)?
4. What lifelong learning habits must students develop to be successful in this
course?
5. To what extent has your experience in this course affected your teaching?
6. Are there any aspects of the course you think needs to change or improve?
7. Is there anything else that you would like me to know about your experience?

Participant Debriefing
Thank you very much for your participation today. The information you provided will be
used as part of my doctoral dissertation. If you have any questions or would like
additional information about this focus group please contact, Silvia Reyes at 917-8621215 or by email silvia.reyes18@mystjohns.edu or my advisor Prof. Catherine DiMartino
at dimartic@stjohns.edu
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APPENDIX K: FIELD NOTES
Field Notes
Date

Reflections
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